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DESCRIPTION 



CYCLIC COMPOUND 

0:0. vt .>, k ... 7-li - f , -yr f .-r.r c i? ri .< r, /■:■*/.• rrr. 

Field of the Invention 

The present, invention relates to new compounds and 
pharmaceutical!*/ a s c e p table s alts t h e r e o f . 

More particularly, it relates tn new compounds and 
pharmaceutical!/ acceptable silts thereoi which arc useful 
] 0 as innibitors of matrix me t a 1 1 op r o t. e 1 na se s (hereinafter to 
be referred to as PIMP) or the o rod a or i ->n cf turner necrosis 
factor </. (hereinafter to r- • refer red t • as TNF n) , to 
pharmaceutical compositions comprising the same, to use of 
the sue- • as inedicamento and to methods for us- ecu trie same 
IF therapeutically in the treatment and/or the prevention of 
MMP- or TNF ((-mediated diseases. 

Background Art 
Some compounds to be useful as me t a .1 . 1 oprot e 1 na se 
inhibitor, or tne like are known ;We> d7/208Pl, etc.). 

Disclosure of the Invention 
< ; ne object of the present invention is ro provide new 
and useful cyclic compounds and pharmaceutical 1 y acceptable 
salts thereof, and to provide a process lor preparing said 
new cyclic compound and salts thereof, winch have 
pharnacological activities such as MMP- or r !NF a- inhibitory 
a c 1 1 v i t y a no t h e 1 i k e . 

Another object of the present, invent ion is to provide a 
pharmaoeut teal composition comprising, as an active 
ingredient, said cycl ic compound or a pharmaceutical! y 
■30 acceptable salt thereof . 

A further object, of teas present .invention is to provide 
use of said cyclic ■ canpouroo and ptiarmaceut leal ly acceptable 
salts thereof us med icament s t or pr ophvl act i c a rod 
therapeutic treatment, of MMP- or TNF a-rnediar ed djsesrs. 

A still turn her dcec ,_g t. h- present invention is to 
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provide a method for usin^ tho same for trio treatment ana/o 
the prevention of MMP- or TNF a-niediatecl diseases ir: mamma 
espeoi a 1 1 y humane-; . 

Toe compounds of the present invention have inhibitory 
aetivity .n MMP >r the production of TNF u, and are useful 
for the treatment and/or prevention or diseases such as 
stroke, arthritis, cancer, tissue ulceration, decubitus 
u 1 cer , r e;:tenos is., periodontal a i s*-.-as>-, epi oiermolysis 
bu 1 1 as a , etieri t .1 s , psoriasis am other diseases 
character ■ zed by matrix me : a ] 1 op r o t e i n a s e activity, as well 
— AIDS, eopsis, sept j c shock and other a ; ;,,ases cause ci by 
ti;e product! en o: TNF a. 

Tfier^ ( : iro ti number of structural.lv related 
metdl!opr-:ooses which eoer the breakdown ol structural 
proteins . Matrix-degrading met a L 1 op rot ease s , such as 
gelatmaso (MMP-c, MMP-9) ; stromelysin (MMP-.3-) ana 
col iagenase (MMP-1, MMP- ft, MMP-1 3) , are involved in tissue 
matrix degra(Htic n and have been implicated in many 
pathologrojl con d rtions involving abnormal < : o nnective tissue 
and basement n.emor ane matrix metabolism, such ds arthritis 
(e.g., osteoarthritis and rheumatoid arthritis, etc.) , 
cerebral disease (e.g., stroke, etc.), tissue ulceration 
(e.g., corneal, epidermal and gastric ulcerations, etc.), 
abnormal wound healing, periodontal disease, bone disease 
(e.g., Pao-t'c; disease and osteoporosis, etc.), tumor 
metastasis or invasi on and HI V-i n feet ion . 

A tumor necrosis factor is recognized to be involved in 
many infections and autoimmune diseases. Furthermore, i f 
has been shown that TNF is the p r ime mediator of the 
inflammatory response seen in sepsis ,,no septic shock. 

The -boor compounds of the present mventien are rowel 
no! can b- represented by the following tormula (1): 



a 
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Rl-X-Ar- (CH^) m ^ ^MCH' 



in which P 1 is lower aikyl, hiloqen, optionaJ ly substitut 

neterocyclic group 01 optionally substitut: 
a ry 1 , 

0 : " ' — s car boxy, protected ,: ■. i : xy or ami da t. od 

sa rboxy, 

Ar is optionally substi tutcd iryl or optionally 

substituted ronoroeyei us croup, 
A i s lower alkylene, 
S X is oxa or a single bond, 

Y is thi sulfinyl or sultorvyl, 
Z is methyiene, thia, sulfinyl or sulfonyl, 
m and n are each an integer of 0 to G, and 
ItmfrpG, 

0 a n d its salt. 

The object compounds of the present invention can be 
prepared by the following processes. 

5 Process 1 



R 1 -X-Ai - (CHv ) 



(CH? ) 



■Ft 



R e m o v a 1 o f t h e e < 
p r o t e c t i v e q r o 1 1 p 



nox y - 



( I - a ) 

o r a sa .1 t t re • r eo f 
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Ri-X-Ar- (CH? ) 



v r / 



m 



C H 2 ) n -COOH 



10 



1 b 



( I-b ; 

or a sal t ; he reoi 



E'rocess 



Rl-v-A 



A i - (CM;. 1 ) 



m 



( CH 2 ) n - 



Oxidation of vinyl 
q r o u p 



or a salt thereof 



pl-X-Ar- (CH- 



(CH2 ) n-COOH 



(I-b) 

o r a sal t t h e r e o f 



Process 3 



3 0 



■Ar - (CH 



^ ' m 



Red uc t ion 



(CM -> ) ,.-R 



( I - c ) 

o r a salt, t hi e r e o 1 




WO 00/40576 PCT/JP00/00018 



'Xb 



X-Ar- ( CH'> ) 



m 



(CH 2 ) rj -R- 



( i-d) 

o r a s alt thereof 



10 Process 4 



1 5 



XX 



R i -X-Ar- (CH? 



m 



( CH2 ) n-vXOOH 



-b 



; i 

or its reactive cieriva 
at the ca rboxy-aroup, 
or a salt thereof 



ve 



NX j -OR ^ 
(IV) 



or its reactive 
derivative at 
the a m i n o -group, 
or a salt thereof 



2 0 



PX-X-Ar- (CH? ) f 



m 



( CH 2 ) ri -CONH-OR3 



Process 5 



( I -e ) 

or a salt thereof 



3 0 



UN 



> 



H 2 N 

Rl-X-Ar - (CH? ) n - 



.. . H 1 > - 



(III) 
or a s alt t he reo f 



"yell z a t i c.j n 
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6 



Rl -X-Ar- ( C H 2 ) 



m 



CHo-R- 



(I-f ) 

or a salt thereof 



10 



Rl-X-Ai - (CH>) 



(CH,) r ,-COOH 



(I-b) 

or its reactive derivative 
at the carboxy-group, 
or a salt thereof 



O pricall y active 
amine 

► 

o r its reactive 
derivative at 
the ami no- group , 
or a salt thereof 



Ri -X-Ar- ( CH ? ) 



I ) m 



(CH 2 ) n-^t 



( i-g) 

or a salt thereof 



2 5 Process 7 



Removal ol. the 
hydroxy-protective q r o u p 



Ri-X-Ar- (CH2)m X (CHv ) ri - CONH - OF: '] 
( I - h ) 

or a sal t t hi ere o f 



WO 00/40576 




PCT/JP00/00018 



Ri-X-Ar- (CH2 ) m ^ ( CH2 ) n -CONHOH 



(I-i) 

or a salt thereof 



Process 8 



10 




0 x i d a tion 



( I - j ) 

or" a salt thereof 



20 ><f 

Rl-X-Ar- (CH 2 ) m X \(CH 2 ) n -R'< 

( I-k) 

or a salt thereof 



Process 9 



Rl-X-Ar - (CH2 



J m 



( C H 2 ) n"^' 



r 4 -b: 



CV) 



R 1 



( I - c ) 

o r a sal t t h o r e o f 
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Pro 



10 



Ri-X-Ar - ( C \ i 2 ) m - 



Y Z 

(CH 2 ) n -R 2 



( 1 -/) 

o r a sal t t. h ereo f 



i u 



1 5 




(VI ) 

o r a s a 1 1 thereo: 



R ] -X-Ar- ( C H 2 ) rn 1 - "! 
(VII) 

o r a s a 1 1 t.hereof 



2 0 



Rl-X-Ar- (CHv) m l 



Process 11 



( I-m) 

or a salt thereo: 



HS 
HO 



^1 



>Ai - ( C H 2 ) n. ^MCH-) n -R? 

( V I T I ) 
or a sail thereo i 



Cyclizat ion 
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P 1 - X - A r - ( ; \f ! • 



(CH 2 ) n -R- 



U -n ) 

or a salt, thereof 



Process 12 



1 0 



o 



1 1 . - - -\ - n 

(X ) 



(ix; 

o r a salt t hi e r e o f 



Rl-X-Ar- (CH2)m^ ^<CH2) n~R 



'recess 1 



< I-o) 

or a salt thereof 



Y Z 



3 0 



Rl-X-Ar- (CH;,) m 



(CH 2 ) n -R- 



Ami da t i on 



( I-p) 

or 1 1. s reactive derivat ive 
a t: t h e c a i b o :•: y a t o u p , 

o r a s a 1 { t. h e r e o f 
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( I-q) 

or a salt thereof 



Process^] 4 

10 " "" " 




or its reactive derivative 
a t t h e amino group, 
or a salt thereof 



P^-X-Ar- (CH 2 ) m 



CHo) P> 



( I-s ) 

or a salt thereof 



t r o c e s s jl j 



30 



Z Removal of t h e 



i , . ^ >< a m i n o - p r o t e e t l v e q r o u p 
Rl-A-Ar-ICH.l^XX/cH,)^;^ ^ . t 



( I-t ) 

o r a s d i t ther e o f 
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1 1 



rO 



R}-X-Ar- (CH;> ) m . 



(CM?) P- 



( 1-r ) 

or a salt thereof 



Ps r ocess 1 6 



1 0 



P ^-X-Ar- (CH? ) 



m- 



Removal oi the 

h y d r o x y - p r c ■> t . e c: a v e q r o u f > 



( CHy ) n - R- 



; i-u) 

or a salt thereof 



20 



Rl-X-Ar- (CH 2 ) m- 



(GHy ) n -R- 



( I-v) 

or a salt the r e o f 



ocess 17 



3D 



R 1 - X - A r - (CH- 
k 



H ; ) n -R- 



Ox i da t i on 



( I - w) 
o r ,i s a .1 t t he reef 
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Rj-X-Ar-(CH 2 )m^ ^ ( C H 2 ) , , - R < 



(1-x) 

or a salt thereof 



Process 18 



Ri-X-Ar- (CH 



m 



rn- 



He iuct 



CH 2 ) 



( i-y ) 

or a salt thereof 



20 



R^X-Ar- (CH 2 ) m 



Y Z 

f CH 2 ) n -R^ 



(I-z) 

or a salt thereof 



Process 1' 



30 Rl-X-Ar - (CH 2 ) 



m 



(CH 2 ) n -R- ; 



Oxidation 



; 1 •- a a ) 
or a sail thereof 
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10 Process 20 



Pi • 
P 



:-Ar- (CH;> ) 



m- 



(CH 2 ) n -R< 



( I-ab) 
or a sair thereof 



1 0 



R.l-X-Ar- (CH:> ) 



o * m 



(CH2)r--H' 



A c v lat ion 



2 0 



or a salt thereof 



Ri-X-Ar- (CH 2 )nv 



(CH- ) n"^ 2 



P rocess 21 



( I -ac ) 
or a salt t hi e r e o f 



3 0 



R5 



R6' 



; R - A r - Cl\; ) \(CH2 ) n " * 

(XI ) 

o r a s a 1 t t. .. h e r e o f 



R 1 - L [XII) 
or a s a 1 t t h e r e o t 
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1 4 



R 1 - A r - ( C H 2 ) n r ^(CHo) n~R 2 

( I - a d ) 
or a salr thereof 



1 0 



1 S 



Process 2 2 



— X-Ar- (CHj)^ \(CH 2 } r .-R / 

( I -ae ) 
or a salt thereof" 



Remov n I of the 

c a r b o>;y-protuctive qrc u p 



2 0 



R^-X-Ar- (CH; 



m 



( C H 2 ) n"R 2 



Process 2 3 



(I-p) 

or a salt there o f 



Rj.-X-Ar- (CH? 



3 0 



2 ) rrf \(CH2 ) n - R :: 



S u b s t.i tutecl amine 



( I - a f ) 
o r a s a 1 t. t. hi e r e o 1 
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F.j-X-Ar- (CH2 ) 



ITl 



(■:H 2 ) n -^ 



(I-ag) 
or a salt thereof 



m which F 1 , P. 2 , hr, A , X, Y, Z, m and ri are ea:h as 
10 defined a'r-ove, 

F'a is haloaryl :r halo, 



1 5 



2 0 



j. 0 





i s 


aryl, 














i s 


arvl 


at 




ast 


subst 1 1 u t ed by opt i onal 1 y 






substitute 


d a r y 1 , 






1 s 


a r y 1 


at 


.u 


-ast 


ha vin g 


car boxy mo a ety, 




1 s 


aryl 


at 


1-; 


-ast 


having 


ami do mo i e t y , 




i s 


aryl 


at 


1-: 


-ast 


having 




F g 


i s 


aryl 


at 


It 


-ast 


having 


a c y 1 a m 1 n 0 moiety, 


I 1 


i s. 


aryl 


at 


1-: 


.■ast 


having 


projected amino moiety, 




i s 


aryl 


at 




east 


having 


protected hydroxy moie 




i s 


aryl 


a t 




.■ast 


having 


h y 0; r 0 x y m z i e t y , 




i s 


aryl 


at 




ast 


having 


t h i a mo i 0 1 y , 


*} 


1 s 


ary. 


at 


least 


having 


sulfinyl or sulfonyl 






mo a e t y , 












1 s 


aryl 


at 


l.E 


-ast 


having 


f jimyl mo let y , 




i s 


aryl 


at 


le 


•ast 


having 


hydroxymeihyj moiety , 




i s 


aryl 


at 


le 


ast 


having 


v inyl moiety, 




i s 


aryl 


cat 


ie 


ast 


h a v i n g 


1 , 2 - a i h y c r 0 x y e t h y 1 






mo i e t y , 












i s 


aryl 


at 


1 e 


a s t 


having 


acyl oxy moiety, 


Ri 


i s 


a r y 1 


at 




:-t ast 


h a v i n q 


p r 0 tect e d c a r b 0 x y m 0 i e 1 




1 s 


aryl 
mo let 


at 
V f 


le 


a s t 


h a v 1 n 0 


halo (lower) a 1 k a n 0 y 1 




i s 


aryl 


at 


1 e 


a s t 


h a v i n q 


s 1 j b s t i t u t e ol 






amine 


( 1 owe 


r ) alkaroyJ 


moiety, 
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1 0 



16 

b^ is prot('Cte:i carboxy, 
P-v, is opt. i call y active am n - ■ , 
s is pe >.d f c;.o,i < - i i box •/ , 

s h y o r c g o ei o r hyoroxy-pr>otective group, 



Po 



P o i s hydrc-xy-proteciive group, 



P ^ i 



1 s 
i s 



a ' 1 i c- n a 1 1 y s a b st.it u t e d a r y 1 , 

P -" and P ,K arc- each hydroqen or ccnbinedr ogether to 

l: o r m 1 o w e r a 1 k yiene, 

t h i a , s u i f i r. y ] o r s a i f c- n y 1 , 

methylene , t .. h 1 a , su 1 f i nyl c r su l f or:yl , 

provjded that at least, one of Y and " is 

t:h i a or su j f :i nyl , 

1 I-., is t h _ a , s u ] i l n y 1. o r s u 1 t o n y .1 , 

: s : . is mef.hy 1 eno, t.hia, sulflnyl or sulfonyl, 

1 ^ provided that at least one of Y b and Z b is 

s u 1 f i n y 1 o i s a 1 f or: y 1 , 

b is a leaving group, and 
i 

ir- - is an integer o r. 1 t o 6 . 



The starting compounds used m the above processes can 
be prepared according to the following Preparations or by a 
convent icna 1 met hod . 

Suitable salts re. the aoyect compounds (I) too (I-aej 
may be conventional non-toxic pharmaceutical^ acceptable 
salts and include an acid addition salt such as an organic 
acid salt (e.g., acetate, t. i i f 1 uc r oace c a t. e , maleate, 
tartrate, f urna rat - , me thanes u 1 fonate, ber.zenesulf onate , 
f o r ma t o , tol u e n e sulfo n a r e , e to.), an i n o r game acid sal t 
(e.g., hydrochloride, hydrcbromide , hydrc loci ide, sulfate, 
nit rat e, phosphate, etc.), or a salt- with i base such as an 
ammo acid (e.g., argrruric, aspartic acid, glutamic acid, 
etc.), 3n alkali metal salt (e.g., sodium salt, potassium 
salt, etc.;, an alkaline earth rnotdl salt: : > calcium 
sa ^' rnaones lum salt, etc.;, an ammonium salt, an organic 
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1 7 

base salt (e.g., t: r .i me thy i amine salt, t r let hy 1 ami r;e salt, 
pyridine salt, picolme salt, dicyc lohexyl amino salt, 
N , N ' - d i be n z y i e t h y 1 e n e d i a m i n e salt, etc.), or the like. 

The object, compounds and pha rmaceu 1 i ca 1 1 y acceptable 
0 salts thereof may include solvates such as enclosure 
compounds 'e.g., hydrate, etc.). 

Suitable examples and illustrations of the various 
definitions, which the present invention includes within .its 
s c o p e and w h 1 c h a re shown in t h e a bove a n d s u 1: > s e q u e n t 
10 descriptions of the present specification, are as follows. 

The term "lower" is intended to mean up to 6 carbon 
atoms, preferably up to 1 carbon atoms, unless otherwise 
i n ; J i cated. 

Suitable "aryl" and aryl moiety in the term "optionally 
15 substituted aryl" may litcudo an aryl having 6 to 10 carbon 
atoms, such as phenyl, tolyl, xylyl, cumenyl , mesityl, 
naohtnyl and the li^e, preferably phenyl and naphthyl. 

Suitable "opt i onal ly substituted aryl" may include 
20 above-mentioned aryl, which is substituted by the group 
consisting of the following (Al) to (A35); 

( Ai ■ ha logon , 

(AO ) lower ^lkyl, 

(A3) lower alkoxy, 
~- (A4 ) hole ; lower) al kyl , 

(AS) haho ( lower) alkoxy, 

{An) lower alkenyl, 

(A7) acyl, 

(A-) lower alkylthio, lower a 1 k y 1 s u 1 1 1 n y 1 , lower 

30 aikyl sul tonyl , 

(AO) C.--cP r arvJ 

(Alt ) hale- (C ; dry l, 
e J U r 

(All) hydroxy, 

( Al 0 ) hydroxy ( lower )alkyl , prot ected 
hydroxy ( 1 owei ) a 1 k y I , 
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1 j 



2 0 



( A 1 3 ) anun o , 

( Al 4 i ca rboxy , 

(Alb) prot ec t ed carboxy , 

( Al 6 ) ni t r o ( 1 owe: j al keny 1 , 

( A 1 7 ) 1 c» we r a .1 k y 1 e n e a i o x y , 

( Al 8 ) acyl am i no , 

( Al <: i ) ni o ro , 

(A20) ( 0 « - C } r> )aryl (1 owe r- alkoxy, 

( A2 1 ) ca r bamo>y 1 ( 1 owr- r > a i Ken y 1 opt 1 ona 1 1 y 



(A / /'i - : al ky i or. i n-. oa rbon y 1 o x y , 

( A2 3 i 1 -we r a 1 ka n ■::> y i -coy , 
( A 2 4 ) low e r a 1 k ox y ( 1 o w e r a 1 k a no y 1 o x y , 
(A22o lower a i kox yea r b on y 1 oxy, 

(A2co lower ^ 1 kenoyl .ox y op: i ona 1 J y substituted by 

heterocyc:! i r group of the above (1) to (14), 
( A 2 7 ) 1 owe r eye 1 oa 1 k ^nec.nr bony 1 oxy, 
(A2o) lower alkoxy s ubs t i t u t ed by the group 

cons i so inei o : ca rboxy, protected carboxy, 
lower alkunoyl, lower eye 1 oa 1 ka neca rbanoy 1 , 
arioi lowe t: a 1 ksyl oa r to a mo yl , 
( A2 ' : > ) 1 jwer a 1 kyl oa rb =imcy 1 oxy ( j ewer) al kyl , 
( A 30 ) lowe r a l. kox yea rr on y 1 ami no ( lowe r ) a 1 kyl , 
(A3 1 ) amino ( lower ) a 1 kyl , 

(A32) lewer o 1. k y 1 oa rnbamo y 1 ( 1 owe : ) a 1 ky 1 , 

{ A3 3 ) hot e rocyo ] i e - ca i bony lam mo, the tit • t erocycli c 

group o-c;q selected from the above (1) to 
(14) an:l op 1. 1 ona 1 1 y oeing substituted N- 

p r ot eot i ve :iroup, 
(A34) the above het.er ocycl i c groups (1) to (14) 

being optionally substituted by lower alkyl, 

a nd 




o >: o . 
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Suitable "heterocyclic q:oi;i^' irj t.ho tern "opt ionallv 
substituted heterocvcbic ^roup" ;reans saturated or 
unsaturates mono zy : 1 a c or polycyclic heterocyclic group 
a containing at ledst on- hetero .,t an such as oxygen atom, 
sulfur- a ton:, nitrogen atom and the like. 

Preferable heterocyclic groups are following (1) to 

(14;: 

10 ( 1 ; unsaturated 3- to 8 -rnombe r ed , preferably 5- or 0- 

memoe red, lie t e > ono noc y c 1 i c g roup contain a nq 1 to 4 
na t rogen .dooms 

(pvriorl v 1. , pyrrol rnyl , imidazole/!, pv: a:: oly, , 
P V r -i ' ^ y -L and a to N - z> x id-, p y r i m i d y 1 , p y r a z r n y 1 , 

1 b pyr idaza nyl, triazoly . (e.g., 4H-1 , 2, 4-triazolyl, 

1H-1 , 2, 3-t rirjzolyl, 2H-1 , 2, 8-tnazolyl, etc. ) , 
t e t: ra aooa ( e . o . , 1 H - 1 e t. r a zol y 1 , 2d-t et r a zol y 1 , 
etc. : , ciihydrotriazmyl (e.g. , 4, b -di hydro - 1 , 2, 4- 
tr r azxnyl , 2, o- di hydro- 1, 2 , 4 - 1 r i a z ; n y 1 , etc. ) , and 

2 0 the 2a. ke) ; 

(2) saturated 3- to 8-mernrered, preferably 3- or 6- 
meniOered, heteronoiiacyaHc group containing 1 to 4 
nit; roqen at tons 

(azetida nyl , pyrrol id_nyl , imidazoi icimyl , 
^ J piperi imyl , piperida.no, pyrazoiidmyl , 

P' i p e r a z myl, a n d t hi e 1 i ke ) ; 

(3) unsaturated 3- to 8-membered, preferably 5- or 6- 
membcred, ne t e r omon ocyc 1 i c group containing 1 or 2 
s u 1 f u r a t c ;n s 

(tdaienyj , and the 1 i ke : ; 

(4) unsaturated condensed gore for ably to. a cyclic) 7- to 
13-momberel, preferably ^~ or 1 0 -mernbe r ed , 
heterocyclic group containing ! to 3 nitrogen 
a t cms 

: -n do 1 y 1 , ± so i.nJoly 1 , i noio 1 l z i ny 1 , berir irnidazo 1 v l , 



3 0 
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qinolyl , i soquanolyl , _i ndazolyl , benzot riazoJ yl , 
te:razoi jpyridy] , ^:ra;:ol opyr idazi.r:vl f o . q . , 
tetrdzo] d [ 1 , S-o ] pyr i da zi ny I , etc. ) , 
dihydrot r i :-a zolopyr i d a;: inyl , and the 1 i ke ) ; 
^ (5) unsaturated 3- to 8 - rnembered f preferably 5- or t>- 

membered, heterornon >:y:lic group containing 1 or 2 
oxygen atoms 
( rur y 1 , and t he I • r:o ) ; 

(6) saturated 3- to ft -rneanbe red , p r ♦•!••• r a t o y t- or *" - 

10 rnembered, hete: ;.rn-:.:ioo/;] ic group cont nrong 1 or 2 

oxygen i t < >rns 

:. :>xo Lanv.1 , and : he L L xo) ; 

(7) iinsatur r:,oi 3- to ft -membe r ed , oreferaniy ! - or h~ 
ne-mbere 1, raeter;>r:r: loo-dic :iroap contonmq 1 or 2 

1^ oxygen atom:; and : to "•: nitrogen atoms 

( r.xa sot yl , i sox a z-:y.. , oxaciiazolyl : e . g . , 1,7,4- 
oxad L a xo 1 y 1 , 1 , 3 , 4-oaad i a zed y 1 , 1 , 2 , 2 -oxad i a zo 1 y 1 , 
etc.., xd the like); 

(8) unsaturated condensed (preferably bi cyclic) 7- to 
20 12-membered, preferably 9- or 1 0 -menibe r ed , 

heterocyclic gin:- up :ontainirg 1 or 2 >xyoen atoms 
(benzol uranyl , rer.zodi hydrof uranyl , 
benzodioxolenyl , and the like) ; 

(9) unsaturated condensed ipreferably ho cyclic) 7- to 

2 5 1 2-membored, or ~ to rub.: y 9- or 1 0-membered, 

heterc'cycb. c group containing 1 or 1 sulfur atoms 
ibenzot.hi'inyl, di hyci rcbenzcthi enyl , and the like) ; 

(10) saturated 2- to 8 -rnembered, preferably 2- or u- 
mcmbered, he teromcnooycl i c group containing 1 or 2 

30 oxyger: .atoms emu 1 t . : nitrogen atoms 

(piorpho "inyl, morpho! ir.o, and the lUao- ; 
{11 ) unsat.u r .a toed condensed :prorerably bic/ci tc) to 
1 3-memb- -red, pr-oterably or 1 0 -memb< or ed , 

heterocyclic qroup con t a a n i ng 1 or 2 oxygen atoms 

3 ^ an d 1 t <_ < 3 nrtr o q e n at r . m s 
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(benzoxazcdyi , benzoxadiazolyi, and the like) ; 

(12) unsaturated 3- to 8 -membe re :i , preferably 3- or 6- 
membered, heteromono.:y-:lic group containing 1 or 2 
sulfur atoms and 1 to 3 nitrogen atoms 

{ thiazolyl , 1, 2- tniazsdyl , thiazolmyl, 
tniadiazolyl ( . g. , I, 2, 4-th iadiazolyl , 1,3,4- 
tniadiazolyl, 1,2, 5 - 1 h i ad r a zo 1 y 1 , 1,2,3- 
thradiaxolyl, etc.), and the like); 

(13) saturated 3- t ■_■ S-rreinbere^i, preferably 3- or 6- 
membe r e d , h e t e r o:no n o c ye: r r c group c on taming 1 or 2 
sulfur 1 torn:, and 1 t , : ; nitrogen atoms 

(thiazol L'liny] , and t ho like) ; 

(14) unsa:u r a ted coridense<: i ( proof e i: aid. y i cyol io 7 - to 
1 Wnemoered, r : o : e rably or 1 0 -membe red , 
heterocyclic croup containing 1 or 2 sulfur atoms 
and i to 3 nitrogen atoms 

(benoothidzolyi, benzohhi adi a :sl y 1 , and the like) ; 



20 These heterocyclic qioups may have one or more 

substrt uents . Examples of the substituents t or substituted 
heterocyclic group may be the same as those for "optionally 
substituted aryl" ( abc ve-mon t i oned (Al) to (A35)i 



Suitable "lower alkyl" may include a straight or 
branched alkyl having 1 to 6 carbon atoms, and exemplified 
by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert- 
butyl, pentyc, hexyl and the like, and the most preferably 
methyl for Fe~ . 

Suitable "lower alkenyl" may include a straight or 
branched alkenyl having 1 to t carbon atoms, and exemplified 
by ethenyl, ] -propeny.L, 1 - f , ropen y 1 , l-batenyl, 2-butenyl, 
1-pentenyl, t-pextenyl a:oi the lake. 

Suitable "lower alkoxy" may include a straight or 
branched alkenyl having 1 to 6 carbon atoms, and exemplified 
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by methoxy, sthoxy, propoxy, isopropoxy, butoxy, isobutoxy, 
tert -but oxy , per.tyioxy, tert -pent yloxy, hexyioxy and the 
i ike. 

sOuicobie- "r:ydr jxy-prote-:t ive group" may include a 
f conventional protective ^roup, for example, substituted 
lower alk/1 such as .1 owe r a ] koxy ( 1 ow- : ) a 1 ky 1 (e.g., 
nrethoxyrriet hy L ) , lower a 1 koxy ( lower ) a 1 xoxy ( lower ; al kyl (e.g., 
me t hce:yet hoxymethy 1 ) and subst i tuted or unsubs t : t; ut ed 
aryl { .: owe r ) alky I ( e . g . , benzyl n i t robe n z y 1 ) ; ecyJ such as 
10 bower ilk. iinoyl (e.g., acerye, prijpLonyb prvaloyl), aroyl 
b— e - t benzoyl, f I u o r e n eo - rbon y 1 , , lower a 1 kox y ca r bo>n y 1 
(e.g. , me', hex y ca .rbon y 1 , o t hoxyca r bony 1. , p ropoxyca rbony 1 , 
i copr oooxvc 3 rbony i , r a t oxyca r b one 1. , i sobu z ox yea rbony .1 , tert - 
busoxyoar bonyl , pentylo x y c a r b o n y L , h < * x y 1 o x year b o n y 1 ) , 

1 5 subst i r ut *e.i or un subset r tuned arylf lower ) al koxy ea rbon yl (e.g., 

beney 1 oxyeea rbonyl , br omoben zy 1 oxyca roony 1 ) , arenesulionyl 
( --''J - > berxenesul tony b , eosyi ) and alkanesul fonyl (e.g. , 
methanesmi bonyl, e tha nesu 1 fonyl ) ; tr 1 (lower) alkylsiiyl (e.g. , 
trxmotnylsi Lyl) ; t e t r ahycir opy rany 1 ; and the like, preferably 

2 0 t e t r a a y d r op y r a n y 1 . 

f u r t ci b 1 e " h a 1 o gen" includes flu o r i n e , b r cm r n e , chlorine 
and o (.".ime . 

::-ai table aoyl an 1 acyi mo let y of " aoylamino" includes 
acyi such as aliphatic acyi, aromatic acyi, heterocyclic: 
acyi and aliphatic acyi subst if ut ed by aromatic or 
heterocyclic group ( s j deroi ved from carboxyl ic, carbonic, 
sulfonic and ca roam ic acids. 

Trie el i.pnatic acyi includes s cur at ed or unsaturated, 
acycl.ro or cyclic ones , for euoamplo, alkanoyl such as lower 

30 alkanoyl 'e.g., forrnyl, acetyl, propionyl, butyiyi, 

isobutylyl , valeryl , sovaieryl, peedoyl, hex^noyl , ere), 
al kyl. sul i onyl such us 1 owe; a 1 ky l sul t onyl (e.g., mesyl , 
ethylculfonyl , prcpy loulronyl , isopropy 1 su 1 : onyl , 
butyl sulf onyl , i scbutylsul fonyl , pent ylcul f onvl , 

v ~- nexylsul fonyl , etc. , , carbamoyl, N-al kyJ carbamoyl (e.g., 
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methyl carbamoyl , e t. h y 1 carbam^y I , etc.), a i koxycarbonyl such 
as lower a 1 k ox yea roony 1 ■' e . q . , met hi oxyoarbony 1 , 
e t h:»:y:artionyl , p r o p ■: > x y carbonyl, but.oxy c a r o o r i y 1, t-rt- 
but :>xyo a rb ony 1 , etc. ) , al keriy 1 ox yea rbonyl sucori as lower 
r) ■* 1 keoy 1 oxy :a rbony 1 (e.g., vinyl oxycarbony .1 , a 1 1 y 1 oxyca rbonyl , 
-etc.), alkenoyl sues as lower alkenoyl (e.g., acryloyb 
me t a a :: r y 1 oyl , o re- 1 onoy .1 , etc . ! , oy o 1 oa 1 ka nee a rooriy .1. such 3 s 
eye 1 o ( 1 owe r ) a 1 Kaneo a rb any J. f e . g . , cy c 1 opropaneca rbonyl , 
ey : - : Lopes t a ne c -a rbony 1 , eye - orioxan-cja r rony 1 , etc ) , and the 
10 like. 

Tiio a romat ic a cyJ may i nc 1 ude '-V.~ l -io aroyl (e.g., 
bonzoy 1 , to U:oy ]. , Cyooyl, e: :: . ) , N - i I. - f ' i:( )a ryica rijamoyl 
; e . g . , K-ptery lea rbamoy 1 , v _ r G \ y 1 ._• :i r h, lin0 y 1 , 
M-n.apn uoy boa r bamoy ] , . u c . ) , • \ - 0 . , oenesi.:! t onyl ( - . o . , 
11' benzenesul for.yl , cooyi , etc.), and the .3 l ko . 

Tne he t e rocy c lie aey 1 may i ne 1 ude he : er ocyc 1 ic- carbonyl 
(e.g., 1 u roy 1 , rhenoy I , n i cot i noy 1 , l con l -cot i :aoy 1 , 
t h i. a :oo L ylcartony 1 , t n i ad: a c ol y 1 carbony 1 , tot race 1 y 1 ca rbonyl , 
etc. ) , and the like. 
20 'it- aLipnatrc acyi s nbs f ei r ut e 1 by aromatic groap(s) may 

incchade aralea,oyl such as phenyl ( 1 owe r ) a 1 ka noy 1 (e.g. , 
phenyiacetyl , pheny lpropior.y I , pt>en y 1 hexa noy 1 , etc. ) , 
arc- 1 Koxycarbony 1 su en as phenyl ( lower ; alkoxyca rbonyl (e.g. , 
bensy Lox ycjrbonyl , phone s hs/ 1 oxy earbony 1 , etc. ) , 
a ryloxya 1 kanoyi such as phe noxy ( 1 owe rial, kanoyl ( e . g . , 
phonoxya:etyb phenoxypropj onyl , etc. ; , and the !i -<e . 

The aliphatic acyl subst 1 t ut eci by heoerocyc L ic group (s) 
may include hoterocyol bc-al kanoyi such as hot erocyclic- 
( lower j a 1 kancy 1 (e.g., t h x enyl acetyl , : mica zol y 1 acetyl , 
f u r y 1 a o e t y ! , t e t r a z o 1 y 1 a c e t y 1 , t h i a z o 1 y 1 a c e t y 1 , 

t la i a a a azolylace t y ; , t h j eny 1 prop i ony 1 , t h i ad i a col y .1 p ropi onyl , 
etc. ; , and t he 1 ke . 

These acyl qroupc may be further substituted by one C or 
mere suitable substituents as those tor "optionally 
substlMated . \ : y ! " ( a or > ve -me r j t i or ied (Al'i t. ' •, fA3Si) 



0 t 
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Std table "protected carboxy" mclsd-s ester 1 f led 
carboxy wher-ir. "esteri rie-i carooxy" is as defined below. 

Suitable examples of the ester moiety of tdie esterlfie 
sarbe^xy are Lower si Kyi ester <e.a., methyl ester, ethyl 
ester, prDpyl. ester, isopropyl ester, butyl ester, isobutyl 
ester, tert-bstyl est -or, per.tyl -ster, sexy! ester, etc.) 
and the like, which may have at least . suitable 
3:jbo;ia:en:. Examples ;>f the sate-, rut to: lower alkyi ester 
a r. o Lowt r a L Karoyl oxy ( Jowe r ) a 1. kyl ester [esq. , a ret oxymethy 
est- r , pr.-ip l on y 1 ox ymo t h y 1 ester , oo.yry 1 oxymethy .1 ester , 
v<-i 1 e r y ■ o x vme t r. y o s t e r , p i v a 1 . ;> y 1 ox yme t h y I e s t e r , 
hex ::noyl ox yme thy 1 -st; or , 1 - ( o r 2 - , j-jftoxyethyi ester , 
■l-b.r 2- ■■ r 3 - ;. ace t:ox yp r ape/ 1 tester, : - ( or 2- or 3- or 4-)- 
ace*o)xybur y oste: , ! - oo: 2 - ) prop.: on yl ox y e 1 1 1 y 1 t-st-r:: , 
- " (' ^ cr 3- ; props x-nyloxypropyl ester, l-(or 2-)- 

but yryi ox ye thy! esters I - (or 2-'- r s < :> b u t y r y 1 o x y e t h y 1 ester, 
:: ~ t-)p:va.I :»ylM;.;y:^hvo ester, 1- ( or 2 - ) hexa noy 1 ox ye t hy 1 

e s t * r , i s -bu t y rylo x yme t h y .1 e s t. e r , 2 - e t hyibutyrylox yrne t h y 1 
esto:- r , 3, ■■■-dimet hy tbsa yryloxymethy ester, > (oi 2-)- 
pentonoy:...xyethyl ester, etc. ; , lower a! kanesul ronyl (lower) 
alky! ester :e . q . , 2 -net s y 1 * rt h y 1. ester, etc.), mono-or di or 
tri ) nalo ( 1 ower > cdkyl tsSer (e . g . , 2-iodoethyl ester, 
2 , 2 , -r ro 2.1 am -"--thy 1 . >: to r , etc.); 

2:.)w-r a 1 k- >xy sa :s >onyl oxy. 1 owe r ) a 1 kvs ester [e.q., 

met hex yea r bony 1 ox yne t h yd ester , e t hox y c a r bony 1 ox yme t hy 1 

est e r , pis --poxy ;-a rbon y 1 •■■>:yrrKd;hvl ester , 

tert-buto>:yoa rbonyl oxynethyl est. or , 

1 ~ ( r 2 - ) me : r.oxyca ids s s/ ] oxyethy] ester, 

1 - tar 2 - ) * - 1 rioxyrarbany j ox ye t hyl ester , 

1 ~ bar 2-) i sopropoxy-a-i rlionyloxyet hyl ester, etc. ], 

phth-lidy.. adene f lower) .slkyi ester, ( 5 -.lower a^kyl-: -oxo-I, 3- 

d j ox.:, ] - 4 - y 1 ) (1 owe r ) a .. k y 1 e s t e r [ o . q . , ( t-mot h y 1 - S - ox- -1,3- 

diox:: 1-4-yl ) methyl coster , ( 2 - e t h y 1 - s - ox; 1 , 3-d:oxol-4- 

y i ) methyl ester , ( 5>-p ropy 1 -f -ox a- 1 , 3-d i oxo 1 - 4 - y 1 ) ethy 1 estc 

A 2sl; 1 so i ,j Ikon y 1 o s t e r f - . q . , vinyl - Soy ..ill v J e s - e r , 
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etc.); lower aikynyl ester ( e . a . , ethynyl ester, propynyl 
ester, etc.); ar (lower) j1 kyl ester which may have at least 
one suitable s ubs t : t uen t ( e . 3 . , renzyl ester, 4- 
iriet hoxyoenzy 1 estei , 4 - n 1 1 rooen 2 y ] ester, phenethyl ester, 
trityl ester, oenzhydryl ester, bis (metrioxypnenyl 1 methyl 
ester, 3 , 4 - d 1 m e t h o >: y b e n z y 1 ester, 4 - h y d r o xy-3, r j-di- t e r t - 
but y ibenzy 1 ester, etc.); aryl ester which may have at least 
ere suitable s cos t i t sen t (e.u., phenyl ester, 4 -ch ] oropheny 1 
e s t e r , t o 1 y 1 est e r , t e r t - bu t y 1 oh e n y 1 e s t. e r , x y 1 y 1 -ester, 
mesityl -ester, eumerr/1 est er , etc;; pht ha 1 idyl os:er; and 
the like. 

More pr-t.ece:-' example of T • rroce:uc ca : i >•.•>;•/ thus 
defined m^y oe b] - f 4 al Koxy: irnonyl , and the nor: preferable 
ore may be me t :oc>:y -1 rbon y 1 , et noxyca r bory ] , end 
t-but oxye:arb D.ny 1 tor P.^ . 

Said "ami da tea carboxy" c =m bo referred to the ones as 
mentioned below . 

Suitable examples, of the amidutec: carboxy niay include 
optional ly substituted carbamoyl such as 
-carbamoyl , 
-N-hydroxyca rbamoy L , 

-N- (p rob^cted hydroxy) carbamoyl , wnerein sa id hydroxy- 

prozect ive qreup may be the same as men: :,.oned above 
(e.q. :e: rahydropyrany 1 , etc. ) , 

- mo n o ( o r d 1 ) (1 o w e r j a I k y 1 c a r b am o y 1 w herein t h e lower a 1 k y 1 

group- may be trie same as these:' mentioned above (e.g. 
met hy lea rbamoy 1 , ethyl ca rbamoy 1 , isc propy .[carbamoyl , 

r. y 1 ca rbamoy.. , 3 -met hyl bu t y 1 carbamoyl , 
1 sobutylcar bamoy 1 , pent yd ca rbamoy 1 , dimet hyl carbamoy.1 , 
d i e r h y 1 c a r b a in o y , etc.), 
-TJ-(aryl ( 1 owe r) a 1 ky 1 \ ca rbamoy 1 such as phenyl lower o 
al kylcarbamcy I .e.g. I -pheny 1 et hyl ca r bamoy I , 
( F. ) - ( a- ) - 1 -phenyl ethyl , etc . ) , 

- c y c 1 o ( C - C 7 ) a 1 k y 1 c a r b a mo y 1 ( e . q . c y 0: 1 o h e x y 1 c a r b a mc y 1 , 
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-carbamoyl substituted by amino or di ( lower) dJ kylamino icq. 

N-aminocarbamoyi , N- idimet hyiami no) carbamoyl , etc . ] , 
- lowc r al kyleneamin oca r bony I (e.g. pyrrol ldi n- l-ylcarbonyl , 
hexahyd ro- lH-a:;epm- • -yl car bony 1 , etc . j , 

said alkylene being optionally substituted by 
carboxy or protected carboxy as mentioned 
above such as lower a 1 koxyca r bony j [ e . a . 
c a r bo x yp y r r o 1 i.din-1-yloa: bo n y 1 , 
( m e t \ . o ;-: y c arb o n y 1 ) p yrroli d i n - I - y I c a r bony] , 
( et hex year bony 1 ) pyrrol idi n- 1 -y i ca rbonyi , 
etc. ] , 

or said lower aJ -;yiene being opt. l oni . i y 

i nter rupteo by other hetero a t an f s ) such as 
n 1 - ro-gen , oxyrs; cr suiter (e.g. 
morphol mocarbonyj , etc. ) , 
-lower a 1 k y 1 s u 1 f ■ :> n y 1 c a r b a m o y 1 (e.g. me t hi y 1 s u 1 t: o nylcarbamoyl , 
etc. ) , 

-arenesul f onyl ca rbamoyl (e.g. benzenesul f ony lea rbamoyl , 
etc.), and th^ 1 j ke . 

Preferable example of the amidated carboxy thus defined 
may be : 

N-hydroxyca rbamoyl , N -- tet r a hyd r opy r a ny 1 ox yea rbamoyl , and 
N- (phenylethyl ) oirbam-oyl for R^ . 

2!> 

Suitable "leaving group" may include halogen as 
mentioned above, aeyloxy such as sulforiyloxy (e.g., mesyloxy 
tosyloxy, etc.), aikoxy ■: e . q . , tert-butoxy, etc.), aralkoxy 
(e.g., benoyloxy, etc.), and the like, preferably halogen 
30 and the most preferably bromine. 



2 0 



Suitable "bower alkyrene" may include straight or 
branched one such as methylene, ethylene, t r l me t h y J ene , 
p r c ^ p y 1 e n e , t e r r a m e t h y I e n e , e !.: n y I - ■ ryloe, P e n t a m e t h y 1 e n e , 



WO 00/40576 



PCT/JP00/00018 



hexamethylene, and the i i k-, : :. which more preferable one 
> ru ' -l - '-,: alky! one, and the most preferable one may be 
ethylene, I-methyit r 1 .methyl ene , and t. r ime t n y 1 e ne . 

Suitable "halo (lower) alkyi " may be above-mentioned 
lower alkyi substituted by halogen as mentioned above, in 
which more preferable one may be ha 1 o ( C ] -C.^ ) a 1 ky i . 

S u dd b e " h a J r , ( i o w e s i a 1 ko;< y " ma y b e a b o v e - me n t i o n e d 
lower al.koxy substituted by halogen as mentioned above, in 
which more preferable one may be ha.o (C j-C.j ) alkoxy . 

Suitable "lower alkylrhic" may be- shir: grouo 

substituted by aoe) ve-men 1. 1 oned lower aley^, in which more 

preferable one ney be Cp-C'^ alkylthio (e.g. rnethylthio, 
e t h y 1 1 hi i o , e t c . ) . 



Suitable "lower a 1 ky 1 sul f inyl " may include 
methylsul f j nyl , et h y 1 s u 1 f r n y 1 , and the like, in which more 
preferable one may be dj -C^ a 1 kyisu 1 f inyl (e.g. 
methyl sul f j nyl , etc.) . 

Suitable "lower a ] ky 1 sul f onyl " may include 
methylsul t onyl , etnylsul f onyl , and : re- like, in which more 
preferable cue may be o r C 4 al kylsul f onyl (e.g. 
methyl sul f onyl , etc.) . 

Suitable- "haloaryl may be a i o r emen t j. oned aryl 
substituted by halogen as mentioned above, m which more 
preferable one may oe ha 1 e ( r fr c ](j ) ar y 1 , and the most: 
preferabl e o n e may o t - 1 -flu a r o p h enyl 

Suitable "hydroxy ( b-.wer) .al-:yl" may be aoo ve -men 1 1 oned 
lower alkyi substituted : c hydroxy as mentioned above, in 
which sk e > • prefer ubl- -n- may be hyd r oxy ( C ^ -C\} ) a .1 k v 1 
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Sui L abi "prot eeted hydroxy i 1 ow-r ) a 1. ky 1 " may be above- 
mentioned hydroxy t ■ owe r ) a 1 <y 1 o i ouf . ^roteoted by a 
com vent i on a 1 h yd r ox y -p ro t e :t iv- group ouch as acyl , ( lower 
rilkyj.) ( d .i .:; r y 1 ) s l I y 1 group ( e> . g . it-ootyl) ( d iphen y 1 ) s i 1 y 1 , 
etc.), an :.i t. hie 1 i ke . 

Suitable "aryl( lower) aJkoxy" may inalude oenzyloxy, 
p.ner y 1 e r. rraxy , --. nd the like, i n wn ioh rno re pre f erabie one nay 
be paery! ::- -C A ) a 1. koxy (e . :j . ben zyloxy, etc.) . 

o'a.rtaoie "o a rbamoy 1 i 1 -awe r !ai kenyl " may in elude 
a h rbamoy let neny 1 , ca rbamoy 1. a 1 I y 1 , and : he like, A ra wh i ch 
mare preferable one may be carbamoyl ( C - -C 4 ) a 1 ken y 1 (e.g. 
aartamoy ie t neny 1 , e t c . ) . 

Su i tab j e " ] owe r a 1 koxy a ry 1 " ma y 1 no I ude met box y phenyl , 
et hoxypneny 1 , and t: ne like, in wnicn more preferable one may 
be C -i -C\- : a 1 koxypherr/ I (e.g. me t hoxypheny 1 , etc.) . 

Preferable examples of "carbamoyl f lowe r ) a 1 kenyl 
opt i :mally N - subs a i tut ed la;/ tne group consisting of lower 
alkyl, aryl, lower alkoxyaryl and haloaryb' ma/ include 
1 -awe r al ky l.carbarmay 1 f lower j a 1 keny ] f e . g . ca rbainoy letheny 1 , 
methyl ca rbamoy 1 -d henyi , ethylaa rbamoyletheny 1 , 
propylcarba m o y 1 e t h e n y 1 , is<;>propy c a r b a m o y 1 e t h e n y 1 , 
a iniet hyl ca rbamoy 1 etheny 1 , etc. ) , '"f ~Cir, 

a r y 1 ca rbamoy] ( 1 ower ) a 1 kenyl ( e . g . pheny lea rbamoy let henyl , 
e t c • ■ t lower a 1 e. o x y ( C ^ - C j r o a r y 1 c a r ba mo y 1 (lower) a lkenyl { e . q . 
methoxypheriylcar bamoy! ethenyl , e t c . ) , 
halo.i r y 1 ca rbamoy 1 ( lower ) al Kenyl ( e . o . 

f I uoropnenylcarbamoy 1 etnenyl , etc. ) , ana] tht- I ike. 

Sui table " lower al k y 1 am 1 noca r ban y 1 ox y " may include 
methyl am 1 noca r born/ 1 ox v , et: h v 1 ami noca rb< aiv 1 ox v . a rod t re ■ 1 1 ke . 
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rrs which more preferable :ne may bo CO 

a 1 ky lam i no oa r bony 1 oxy ( e . g . me: hy 1 ami noca r b on y 1 oxy , 

et hylami nooa rbony 1 oxy , et :. ) . 



Suitable "l:-wer alkanoyloxy" may include acetyoxy, 
propanoyloyy, an J the like, in which more preferable one may 



1 "1 



a.! f:anoy Loxy (e . q . propanoyi jxy, 



et < 



Suitable- "lower a 1 kox y ( 1 owe r ) a 1 k anoy 1 ox y " may .include 
methoxyaeet y 1 oxy, ethoxy acetyl oxy, and the 11 ke, en which 
rror ' : - P^ber cd.de • :e • may oe d ~ ' e alkexy ((d o: 4 j alkanoyloxy 
( e . eo 'i-t- ti h..'x y a c>:- 1 y I oxy, re . ) . 

£;,J 1 1 ^ ' ^ < ' " 1 ' »wo r al kox yea rlemyloxv" may mcl ade 
methcxycarbony.boxy, et hoxyca rboio 1 ox y , and the iiko, in 
which more preferable one may be C^-C^ a 1 koxyca moony 1 oxy 
(e.u. et.hoxycarbonylo.xy, etc.! . 



So i tab! e 



• we r a 1 kenoyl oxy'' max- include acr y loy loxy , 



and the like, an which more preferable one may t 
ai kenoyl axy (e.g. aery loy J oxy, etc.) . 



.>e o-. -( 



-4 



Preteratde -xarnpo-; co " lower alkenoyloxy optionally 
substituted by hrterecyc.be group" may include lower 
a 1 kenoyl oxy opt o-naii y subs 1 1 1 uteri bv th-> above-ment ioned 
heterocyclic group (1) (e.g. pyridyl, etc.) such as 
pyri riyl acryl oyl oxy, and the like. 



Su i tab le " . :.-we r cyclod kaneca rbori y 1 ex y " may l nclude 
c 3" c 7 cycloa 1 kanecarbonyb: xy such as eye op ropaneca rbon y 1 oxy, 
eyclobutaneearbore/loxy, asd Che like, an which more 



preierable ont^- :e c/ be C^-ro- u 
eye 1 op ropaneca rfc-: ere ] oxy , etc. 



k a n e c a r b o ny loxy (e.g. 



yc 1 oa 1 kaneca rbainuv 1. " may med ucb' 
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V c - ' ^ - * & n c o a r b a m c ■ y 1 such as c ; v clopropdnecarbarr.oyl, 
cyciobuuane-arbamoyl, and the like, in which more pre:- 



abb 



one may ; )- 



: : y :; 1 o a 1 k a r i r o ; a r t . > a ni ■ ;> y J ( 



- . g . 



c i c n t 



opaio.-ca r baio:>y 1 , eic. ) 



1 0 



Suitable "lower a 1 ky 1 ca rbamoy L " may include 
methyl carbaTuyl , ethylcarbamoy: , propy lc arbamoy 1 and trie 
li^e, in who eh more preierable one- may be C^-C^ 
al Ky.i carbarn- -yl . j . methylcarbamovl , etny lea rbamoyl , 
propy 1 ca r bamoy I , * * re. • . 



Fr of er.-iee imples of "o»wei: alkoxy s ubn t t c t e = i by the 
group consioaeiq o: carboxy, protected carboxy, lower 
al kanoyl , j ..-wer eyoloa 1 kj ;ae ca rk.arrtoy : , lower al kylcarbamoyl 
:r:3 y include arboxydowe: ) alokoxy (e.g. carboxymethoxy, etc.), 
bower al koxyca rbonyl ( lowe r ) al kcxy { e . q . 

e thoxycarbor.ylmeth.'xy, h > : \ t o x y c a r bo r i y 1 rn e t h o x y , etc.), lowe r 

al,:anoyl ( 1 owe r ) a 1 koxy (e.g. propanoy lme thoxy , etc.), lower 

c y c 1 oa 1 ka ne o a r barno y i ( 1 ower ) alkoxy ( e . q . 

cyciopropy bvai -barney Imet h-jxy, etc. ; 

loweral kyicn rbamoy I ( lowe r ) alkoxy ( e . g . 

met hylcarban^>y lme thoxy, e c h y 1 ca r bamoy lme t hoxy , 

prcpylearbarr - ylm.-thoxy , etc. ) , and the like. 



3 0 



Suitable " 1 < >w- r al kyl ca rbamoy iox y ( lower) al kyl" may 
i 1 1 c i u d e me t h y icar b n mo y 1 o x y me t h y 1 , e t h y 1 c a r b a mo y 1 o x yme t h y 1 , 
and the like, m which more pretorable one may be C±-C 4 
al ky lea rbamoy] ox y (C 1 -C 4 > al ky 1 (e.g. rne thy 1 carbamoyl oxyir.et hyl , 
etc . ) . 

Su i tabJ • "i ower a .1 kox y ca rb or i y .1 ammo (lower ) al kyl " may 
include netrexyoy, r : onylanu nomethyl , 

t-butoxycarb^.nylanrniomethyi, ana the like, in which morn 
prererabie on- may :oe : - y. ; d 1 koxyca rbonylami no { n ] ~r A } ^ } p y i 
(e.g. rner h o v y ca r bon y 1 ami nom^ t n y ] , 
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t -bu t.oxycarbony 1 ami nomet hy 1 , etc. ) . 



^uirablr "amino ( 1 jwer ) al ky I " may include 



irrii nomet hyi , 



diTimoethyl, and the like, in which mare preferable one may 
be arriirij(C r C 4 }alkyl (e.g ami nomet hy L , etc.). 

Suitable "lower alkylcarbamoyl ( lower ) a I ky 1 " may include 
methyl carbamoylni-Mdiyl , met; ny lea rbamoylethyl , 

et hy 1 carbamo yirriet hyi , ethyl ca rbamoy 1 e t h y 1 , and t n- ] i ke, in 
which rrore prefei able one may be O-j-O^ al kvlca rbamovl - 
\ 1 ' I -' : d; i a 1. ky 1 ( e . ■:: . met hy lea rbamoy ime*: hyi , etc . ) . 

Su i t able "r.e^!:)ryo.i •-'.•.•ob,avl iminc" may i nciude 
carbon;/ .ami no group s uos t i t. u t eti by the above-ment loned 
boter :)-:ycb c ^roup (P),(4) and (si (e.g. pyrrol idmyl, 
teret:ih;/droisoquiri:lyl, furyl, etc;.) such as 
pyrrolidi nylc:arb:riylam:no, 1 , 2, 1, ±- 

teretfihydrobsoquinolylcar t> o n y 1 a r n ... n o , f urylcarbony lanuno, and 
the : i ke . 

Preferable examples ■ : "opt. : onally subst dated 
h e t e r ■:: » c vc.ic-carbo;:ydanmo" may i n c 1 u d e above-mentioned 
heteroeyclic-carbonylamino opt ion a 11 y the heterocyclic group 
being substituted by N-protective group (e.g. aeyl such as 
al koxyearbonyi, etc. } auch as pyr roi :i d.iny 1 ca i bony 1 ami no, 
1 r 2 r -b 1 - t ere t ah yd roi s oqua.no 1 y lea rbony 1 amine , (N- ( t - 
outoxyoarbonyl ) - 1 , d , 3 , 1 - t. e r e r a h yd r o l soquinc lyl ) - 
earboriylamrrie, fury] crarbonyiami no, and the 1 i ke . 

Suitable "n.i tro ( lower) alkenyl" may be above-mentioned 
lower alkenyl substituted by nit; , : n which more preferable 
ono may be nuro ( d.-e^ ) a 1 keny 1 . 



So i table 



n 



1 e> w e r , • ] k y 1 e n e d i 



may include straight or 
ethyl ea ieei i oxy, 



b r a n c h e d one such a a; rnethylenedi ox v 




% 
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t rime thy 1 enedioxy , propyl enedi oxy , t et r ame t h y 1 ened : oxy , 

ot .hy let hyienediovy , pe ;i t ame t h y 1 e ned : c x y , hexamet hy I enedi oxy , 

and trie liKe, l n which more preterabl.e one may be e . -c . 

a 1 ky ] ened i oxy . 

Suitable "amido" may be the same as those for "amidated 
carboxy", and preferably lower a J kyi carbamoyl , and the most 
pre: erabi y met hyl carbamoyl . 

Sci tab.: e "acyldrnino" may k>v amine;; subst .1 t.uted by acyl 
as mentioned above. 

Suitable "substituted amine- may include amino group 
substituted oy the a bo ve- men 1 1 oned substituent. (A2) to (Aid) , 
-o i A 1 ; ; , (Ait ) to (A32) and (A34). 

Preferable examples may be hydroxy ( lower ) alkyiamine 
(e.g. hydroxyethylamine, etc.) , above-mentioned N-contammg 
het-roeycrt:- group ( e . -g . rnorpholi.no, etc. ) , lower 
alkenylamme ( e . g . allylamine, etc. ) , C--C 10 
aryi ( lower ) alkyiamine e.g. ben z y 1 ami rie , etc.), lower 
alkyiamine (e.g. t -but ylamine , pentylamine, etc. ) , 
het e rocyc 1 1 o ol c wo r ) a 1 kylam! ne such as 

pyr idyl { lower ) a 1 Kyi amine (e.g. pyridylmethylanine, et c . ) , 
lower a j koxy (lower) alkyiamine (e.g. et hoxyet hy 1 amine , etc.) , 
and t h e 1 1 k e . 



Preferable examples of the formula: 

A 




o n e o f t h o t o 1 1 o w i n g i o rmulae : 
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3 3 




O o S 





, O o 






o I 




i J J O Ll:^r HKe 



2 0 



In the object compounds (]), 
(1) the Preferred one may be the compounds (I) wherein 

m and n are each 0 or 1 , and 
(ii) the more preferred one may be the compounds of the 

above item (i) wherein A is ethylene, 

1 -methyi t r i met hyl ene , or trimethylene. 



The more preferred object compounds (I 



a re : 



(iii) The compounds ( I ' , having the following formul 



. a : 



R'-X 




CH 2 ) n -P^ 



( IA) 



3 0 wherein a 



group of the formul. 



1 ■"' or it:? of t.ho f o] lov/inci forrriuj.it- 
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9 ° 




' o s 





, Oof 




CH 



3 

' O 




1 0 





0 0 0 bU 



1 b 



F ^ :.s lower" ^ 1 kyi , pnenyl, halophenyl, or 
( halo ) (phenyl ) phenyl , 

is carboxy or hydroxyam: no oa r bony 1 , and 

m and n are each an integer of 0 or 1, and m+n=l 



(iV) The compounds (T), having the following formula: 



2 0 



( IB! 



wherein a croup of the formula: 



i s one of the to] low: n o f o r m u 1 



3 0 



J 




J 



°7 ^ 





CH - 



' ^-;t 
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i s carboxy or hyd roxyami noca r bony 1 , 
m and n are e«-:h an integer of 0 or i, and m+n=l, 
R is halogen; heterocyclic a roup consisting o: 
pyridyt, tr.ienyl, furyl, benzo: uran yi or 
benzot hi enyl , wherein the heterocyclic group in 
optional 1 y substituted by the group consisting of 
bower nlkaroyl, lower alkyl, lower alkoxy, lower 
a 1. koxyca rbonyldmi n :> and lower alkyl ca rbamoyl ; 
naphtyl or phenyl optionally substituted by the 
group consisting o i tr:e following (CI- to (C31); 

(21) hzi } ogen , 

( CC ) 1 -owe r a 1. ky 1 , 

( C :' ) 1 o w e r a 1 k o x y , 

i ) ha 1 o ( 1 ower ) a 1 kyl , 

! C t ) h a 1 o : 1 owe r ) a 1 koxy , 

(CO) lower alkenyl, 

t C7 ) 1< .we r al kylcarbamoyl , carbamoyl , 

phenyl ( lower ;■ al kylcarbamoyl , iowe r al kanoyl , 

(C8) L-wer aikylthio, lower a 1 ky 1 s u 1 f i ny 1 , lower 
al kyl sul f onyl , 

( C 9 } pi i en y 1 , naph t h y 1 , 

(CIO ) h:iiophenyl , 
(Cll) Hydroxy, 

(Cll ) mono- or dihydroxy t lower ) at kyl , 
p: leno xyca rbor.yloxy f 1 ower) al kyl 

(CI 3 ) an in 

(Cll ) carboxy, 

( CI 5 ) 1 ■: - we r a 1 ky ] oredi oxy , 

(CI 6 j 1 ower al ka:oy i amino, 

phenyl (iow-r ) a 1 kanoy 1 ami no , 
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hal^ph^nyl (Ic-wer) alkanoyl amino, lower 
al keo:y ( 1 ower ) a 1 kanoylam ir.o, I ewer 
ai k< -xy \ 1 ower ) a 1 kanoylamr no, 
phe::oxy ( lower ) a] kanoylami a >, lower 
5 al koxyohonoxy ( lower ; alkanjylami no, lower 

a 1 ky 1 p hen ox y ■; 1 owei' ) a i kanoy Lam L no , 
hal-p-henoxy ; lower} a 1 kanoy 1 an: no, 
car boxy (lower ) a 1 kanoy iami n ) , 1 owe r 
a 1 k'-»xy ::a r. b ony 1 ( 1 owe e ) a 1 ka noy .1 amino , 

10 low-- 1" o 1 ky ■ oa r baimo\o ; 1 ower 1 cil kanoylanuno, 

ha 1 > { b > w < a > ai kanoyiani no , 
lc>wer t \ K'OO/ . ( 1 owe ri a 1 ka n ay . ami n a , 
1 o w v r ■ 1 1 K c > x v \ ^ o w e r ■ a ^ k a n c ) v _ a rn i nc > , 
p hen v 1 ( loW'ioo alknxyj low e r ; a 1 kanoylam^no, 

15 pa per ill ny 1 ox y ( 1 owe r ; a 1 kanoy a ami no , IJ - 1 owe r 

a 1 k ■ .) x y o a r b ■: ; n y 1. p i p e r i ( :i i n y 1 c x y - 
( j owe:: ) a 1 kan-vlarnrno, pyr idy loxy ( lower ) - 
a 1 ka noy 1 an: no , 

h ye: r ox y ( 1 owe r ; a 1 ka ne-y 1 arn o no , 
20 lower .-1 kcmoyloxy ( Lower') al kar.oyiami.no, 

lower 1 ky 1 rarbam oy 1 oxy ( lower ) a 1 kanoy 1 amino, 
N , K - d i [ lowe r a 1 ky 1 ; oa r b annoy boxy , 
pipe r idinc - ::a rbony Loxy ( bower ) al kanoy 1 amino , 
phenyl i lower ) a 1 ky boa rbamoyloxy ( .ower) - 
2 5 al ka noy 1 am i n-.o , 

1 owe r a ! k oxy-ra rbon y 1 ami n : ( 1 -owe r ) a 1 kanoy 1 ami no , 
a m i :o o ( .owe r ) ;i 1 k a n o y J a m i n c , lower 
ci 1 koe:yoarbony 1 amen o 1 ower } al kaneylamino, 
f 1 lo reny lire t boxy,:: a rbony 1 an l no ( 1 ower ) - 
30 al kr.noylarr.Lno, 1 ower 

ai ky loom no ( 1- )we r) al kanoy 1 ami no, [ N , N-d r ( lower 
a 1 k y 1 i i m r n o ] ■■ lower) a 1 k a n o y 1 a no i n : ■ , 
[ N - ■ ewe r alky] - N - ( Lowei 

a 1 koxy ::a rbony 1 ) am r no ] ( 1 owei ) a 1 k .: roey 1 am 1 no , 
o 5 [ N - r owe r a 1 ky 1 - N- ( f i uor e ny iruet ho x yea rbony i > - 
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amino] (lower) 3l kanoyj amino, 
[N-lower nlkyl-N - (mono- or ::i i ( lower) - 
al ky 1 c 3rt amoyl ) amino | ( 1 owoi ) a 1 kanoylarni no, 
[ N- { mon o- or dr (low-o a : k yl ) ;:a r roamoy 1 t - 
amino ] ( 1 owe r ) al kanoy lam : no, 
ben ::oy 1 arr i no { 1 owe r ) a lkati jylamino, 
1 ewe.? r a 1 kanoy [amino i Iow-t) al Kanoylarni no, 
1 owe r a 1 < a neaal r on y lam : no ( lower ) a 1 kanoy 1 ami no , 
1 owe r a I koxy ( 1 ower ) i: 1 ka:.oylaruno- 
( lower? al kanoy : an: n- 

:*y - 1 ■■' ( 1 jw-o ) a .i ky 1 :>x yea rl -onylamino- 

( ' or • " • a 1 -:• : a :>y I am i. n o , 

P i' r 1 1 v >■ ~a * bony 1 a ri i. n ■ . > ( i. owe r ) a 1. kanoyl am ino, 

mo ra i o mo : i rborrylami no ( lower) al kanoy ± ammo, 

p.ner.y 1 ■ lowe r ) a L koxy airoonyl ammo- 

( i • >we : ■ alkanoy lammo , 

1 owe r a 1 .koxypheny 1 so 1 :y L amino- 

( 1 owor ; al kanoy Lammo, 

hydn >xy ( lower ■ a I. kylamiri- ( 1. ^wer) al kanoylarnino, 

rnoirphol in- a ( lower > a^ kanoylamino, 

oxooxa ::ol j oi r ny 1 ( '! owe r ; a" kanoylarnino, 

oxopyr rol i oiiiay l ( lower) a 1. kanoylarni no, 

t r imothyl rydanojinyl ( ;ower) al kanoylarnino, 

1 owe r a 1 keoay I ami no ; 1 owe r ) a 1 kanoyl amino , 

1 owei a 1 koxy ( 1 ow-_-r ) a 1 ky \ ami no ( lower) - 

a .<a T:oy lam lira, 

C'lienyo ■ lower ) al kyiamino { lower ) a 1 kanoy 1 amine;, 

pyr roiyj. ( 1 owe r ) c; 1 .-: y am i n» ■ ■ lower ) a 1 kanoylarnino, 

1 o w e r c ; k ■ : x y o a r b < n y _i. a n oi r i o , 

phenyl ; ' lower) a Ik. ■:< vera rbon y 1 am i no , 

1 o w e r a : k ■:> x y ( 1 on-; * ■ r ) a ] k o x y c a r b o nvlamino, 

bi lo ( 1 owe r ) a 1 koxy ca rbon yi ami no , 

ami no (lower) a 1 koxyea rbor iy 1 ami no , 

pht ha 1 imi do ( 1 owe rial koxyea rbon yl ammo, 

oa rbarnoy 1 ami no, 
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( m on o - or d i ( I o wer a 1 k y 1 ) c a r b a m <: > y 1 a m i n o , 
Hdphthy i ca rbarm > y I ami no , 
h a 1 ■■: i p hi e n y 1 c a r b a mo ylarnir: o , 
1 owor a 1 r;oxypher;y 1 carbarnoylami no , 
5 low-r a J <;er. y 1 ca r bamoy 1 am i no , 

eye 1 o ( Lowe r)al *y 1 ( Lower ) a 1 ky lea r bamoy 1 ami no , 
phenyl ( lower) a 1 ky 1 ca rbamoy 1 am i no , 
ha lob owe r } a 1 <y 1 a a rbamoy 1 ami no , 

1 owe r a 1 koxy ( .1 owe r ) a 1 kyl ca rbamoylamino, 

1 0 hydr oxy ( 1 owe: i al ky Lea rbamoy.; ami no, ( lower 

al ky 1 ) (d l.phen yl ) s i Lyloxy ( lower) alkyl- 
oa rioam-oy 1. am : r:<;> , 

c a r box y; '. • >w- i o-j ] a y 1 ca r bamo y 1 ami :ao , lower 
a 1 k axycarbony i ( lowe r) a 1 kyJ carbamoyl ami no, 
15 lower alxyl ::arbanoyl ( 1 owe r ) a 1 k y 1 - 

ca rbamoy Lam ; ro :i , or 
py r i dy 1 ca rbamoy 1 amino, 
1 o wer- a 1 x y 1 s a 1 f" o n y 1 ami i n o , 

1 owe r a 1 kenoy 1 am no , 

20 lower- eyed :»a 1 a aneoa rbony lama no , 

2 r.we r a 1 ken '/ b_>xy ■:::.„: rborcy 1 am i no , 
phe :aox yea rbori y laini.no , 

1 owe r a 1 ky 1 r; n i oc a rbony 1 ami rio , 
(CI 7) phony] (]ower; aikoxy, 

2 5 ( C 1 8 ) lowcir alk e n y 1 , mo no- o r di {lower 

alxyl ) •:• a r rax-y.; f lower) alkenyl, (2- 

( me r ay 1 ca rbamoy 1 ) * = c neriy I , 2 - 

(ethy 1 c a r b a mo y 1 ) e r n e n y 1 , 2 - 

( prop-y 2.o:; roamoy 1 Je'nenyl , 2- 
30 ( isoprop;/l :a r bamo y 1 ) ethtenyl. , 2- 

(dimetrr/.l oarbamoyl o e fi-.aiy i , ) 
phery lea: hanoy 1 ( b.-wer) a 1 keny 1 , 
lower al koxyca rbamoy 1 ( lower) al kenyl , 
h a 1 c p h e n y 1 c a r b a m o y 1 ( 1 o w e r ) a 1 k e n y 1 , 
2 b ( e 1 9 ) 1 o wer a .] k y 1 a m i r i .< o a r b ca n y 1 o x y , 
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3 9 



1 0 



lb 



(C2C ) 1 ower a .1 kanoyloxy, 

{ C2 1 ) 1 ower a I koxy i .1 owe r ) a 1 kanoy 1 oxy , 

fC22t : < • w v .- i a 1 koxyca i b any J oxy , 

(22 3 i pyridyl ( J owe r ) a 1 kenoy 1<: >xy 

(224 i Juwer a ycloaJ kane ::cirboriyl o x y , 

tC23i carboxy i 1 jwer) alkoxy, 

1 o w e r a I k o xyc a r b o n y 1 (lower) alkoxy, 

1 i)we r' a L < a n o y 1 ( 1 • -w^- r ) a L k o x y , 

low e r c y c l o a .1 Kan e < .; a r b a mo y 1 ( 1 o wer ) alk o x y , 

1< >wer a 1 k y 1 ca .rbarr.oy 1 (lower ) al koxy, 

t '32 3 5 1 owe r al ky 1 era rbam :>y 1 oxy ( ^ ower ) a 1 kyl , 

■332'V) lower alk:: xycarbonylamino ( lower) alkyl , 

, 3 2 3 } ar:i i no ( i ow- r ) a J ky 2 , 

332 3; lower a 1 k y 3 ca rbarr ay .1 i lower ) alkyl , 
(3 3 3 ) luryle a r b o n y 1 an lino, 

t - :i r e t a h yd r o i .a o q a i n o 1 y 1 a a r b o n y lama n o , N -lower 
a 1 koxy aaa r i >on y 1 - 

teretah yd r o l s o q uin- a 1 y 1 o a r b o r. y lami n o , 
pyrrol i d i n y 1 o a r b any 1 am i no , 
( C 3 3 ) oxazolyl, 1 o wer alkyloxadiazolyl . 



(V) The compounds (1) a 3 the above (iv), in which 
a group of the formula: 



is one of the following formulae 1 



3 0 
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h yd r oxyanu nocd rix;n y 1 , 



0 and r : i s 



g roup 



of the 



f ornu 1 a : 




Us one of the group oi the following formulae (a) to 



R hale- (e.g. brsmo, etc. ) , naphtyl (e.g. 2-naphthyl, 

etc.), phenyl (e.g. phenyl, etc. ) , mono- or 
di ha 1 opheny \ ( e . g . 3 (or 4 ) -eh ] oropheny 1 , 2 (or 3 or 
4 ) - f 1 u o r op 1 1 e n y 1 , 3 , 4 - d i c h 1 o r o phenyl, 3,5- 
di f luorophenyl , etc.), mono- or di ( lower ) alkylphonyl 
(e.g. 3 ( or 4 ) -methylphenyl , 4 -ethy lpheny 1 , 4 - 
i sopropy 1 pheny 1 , 4 - ( r -but y 1 ) phenyl , 3,4- 
dimethy lpheny 1 , etc.), lower a 1 koxypheny 1 (e.g. 4- 
methoxyphenyl , 4 -et hoxypheny 1 , etc. ) , 
t r l h a 1 <: i ( lower)al,< y 1 ph e n y 1. (e.g. 4 - 
t r r f 1 uorcmethylphenyl , etc. ) , 
t.rihalo ( 1 ower i a] koxyphenyl (e.g. 4- 

L l r f 1 uor c_,rne t hoxypheny 1 , etc. ) , lower a 1 kenyl phenyl 
(e.g. 4 -et henyl phenyl, etc. ) , lower 

a 1 kylca rbamoy lpheny 1 (e . ^ . 4 -met: hyl ca rbamoy lpheny 1 , 
4-ethy Lcarbamoy 1 phenyl , etc. ) , carbamoy lpheny J (e.g. 
4 - o a i" b a in-: > y 1 p h e n y 1 , e t c . ) , 

pneny 1 ( 1 awe r J a 1 k y 1 :a rbamoy 1 phen y 1 (e.g. 4 - 

be n z y 1 ■:: a r b a mo y 1 p henyl , e t c . ) , 1 owe r a 1 k a n c y 1 p h eny 1 

(e.g. 4 -acet y. lpheny 1 , etc. ), lower a I ky 1 1 h i. opheny 1 , 
1 owe r a 1 k y Is 1 1 1 f i n y 1 p h e n y 1 , iowe r a 1 k y J. s \ 1 1 f o n y 1 p hen y 1 

( e . y . 4 -met hyl tie opheny] , 4 -ethyl t h l opheny] , 4 - 
met hyl su 1 t i ny 1 phenyl , 4 - me t hy ] sulforr/lphenyl , o t c . ) , 



(a) 




h e r" e 1 n 
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4 1 



15 



20 



30 



phenyl phenyl (e.g. phen y] phenyl , etc:. ) , 
(h.nl eg (phenyl ) phenyl ( - . g . 4 -pheny 1 - 3 - f 1 uor opheny 1 
etc.), ha ] .opheny lpn en y 1 (e.g. 4 - ( 4 - 

f luoropheriyl ) pr;onyJ e:c. ) hydroxy phenyl (e.g. i ( o r 

4 ) - hydr Dxypheny 1 , "to. ) , mono- or 
a i n ■/ ■ ;i r c x y oower )al k y 1 p n e n y 1 , 

phenrixy-i^irburiyl oxy I lowe r ) a .1 Kyi pheny 1 , (e.g. 3 ( or 4 ) - 
nydrexyrier kydprcnyl , 4- ( 1 , 2 -di n ydroxyo t hy 1 ) phenyl , 
4- (pnen :»:y:.:arbc:v/ 1 ox yne c h y J } phenyl , eic . ) , 
ami noph-rr/1 (e.g. 3 i or 4 ) - am inophony J , etc.), 
ca rb >xypneny 1 (e.g. 4 - on r t)o>: yphen y 1 , etc. ) , lower 
:i i xv I end : oxypher.y 1 (e.g. : 4, 4 - m e t : ■ v 1 e r i d .1 o x y p h e r i y 1 , 
^ ' T ' ' • ' r lower a L kan> cu loaooci ami nophory 1 (e.g. 
4- go h ineou .1 : :r:yl .rr:::_n phenyl etc . ) , 1 jwer 
il konoy I en.: o cpoiony 1 , (e.g. 3- ( 2 - bu t enoy 1 ami no ) phenyl , 
etc. : / lower cy< :d o • 1 kaneca r bonyL-imi nopheny 1 (e.g. 
~ ( cyo l'_»i: rop» a nee- a rr-ony L am i ro> * phenyl , 

3- ( cyclobin arioca rb-riyhun: n : ) phenyl , 

- - (cyclof: ehtanecarn-ciylamr rc >) phenyl , etc . ) 
phenyl ( b; were a :>;oxypheny: (e.g. A -ben :: y .1 oxyph eny 1 , 
•-tc. ; , carbamoyl (.l-'weron. kenylph^nyl , mono- or 
di < lower a.i ky 1 ) oar hancye : lower ) a kenylpheny 1 {e.g. 

4- ,2 - (met hy 1 oa rbani-y 1 } ethenyl ) phenyl , 
■5 - o°- ( er.hyl c i rbamoyJ ) et heny I ) phenyl , 
4 " ^2- (propyl .oar barn- -y : i < 4 rcny [ } phenyl , 
• J - ( 3 ~ ( i aopeoapycarbcrioyl ) ethenyl ) prenyl , 
4-2- uimet hy loarbanoyl . etri<:?iiyl ) phenyl , etc . ) 
phenyl carbamoyl ; lower od kenyl (e.g. 

'"~ (pneny.1 carbam-or 1 c !4ieiiyl ) phenyl , etc. ) , 

.; owe r a 1 kc-xycart -anr c 1 ; 1 owe r ; a 1 ken yd (e.g. 

4- (2- (methoxyphenyl car bamoy.l ) ethenyl ) phenyl, etc. ) , 

ha lop-beryl car oamay \ ; lower ) ^ 1 keny 1 (e.g. 

'1 - ( 2- ( 4 - d.uco:p:ienvlcarbdmoyl ) etheny 1 ) phenyl , e t o . j 

1 o w e r a 1 k y 1 c a r b a moyl o x y p > h c n yd f e . q . 

4- (methyiami riucarbiiiy i oxy ) phenvl , 
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4- ( et hy 1 ami nocarbcu'vl :-:-:y ) p-heny 1 , etc. ) , 

..owe^r a_i kanoy loxyp4iony ; (e . q . -1-propanoyloxyphenyl , 

etc . ) 1 i-we r a 1 kc ;>:y ( 1 ow- r ) a 1 kan :)y 1 oxyphenyl (e.g. 

4- (met hc-xyacetyi oxy ; p'lv-ny 1 , et:. ) 

1 (iwer a 1 koxycarro ■ >r:y boxy phenyl ( e . g . 

4- ( e + ... box yea rbony boxy ) plieny 1 , etc:. ) 

per idy 1 ( I owe r ) a 1 kei ioy 1 ■ ■ xypheny 1 ( e . q . 

4 - ( 3- ; 3-fjyr idyl } a :\ y'l . yl oxy; phenyl , etc . ) , 

eye: e ■: 1 -.<wor ) a 1 ky lea rt > ony 1 exyp-heny 1 { e^ . g . 

■4- (cycl--'P'rop>ylcaree;r/.l' ->:y } p>henyl , et.::. ) , 

en rboxy ; I owt ; - id a 1 k o x yj >re j ny 1 ( - . 4 . 

•1 - ( c:i rb-x ymet. box y ) f honyl , etc . ) 

[ owe t a 1 eoxycar b< »r:y I ■ b >wer ) a ] k oxypheny 1 (e.g. 

■I - ( e t box yea rbon y ; no: th oxy ) phet y i. , 

4 - ( t -but oxycarbcc;yine t boxy ) phenyl , etc. ) , 

b <wo 1 a i kanoy 1 ( J ower ; a L koxypheny 1 (e.g. 

4- (prop-jnoy lmeth'-»xy) phenyl , etc. ) , Lower 

cyc^oal kanecarbamoy L ( lower) a i koxyphenyl (e.g. 

4- ( eye lopr opy lea rh om- ;y j met boxy ; phenyl , etc. ) , 

b.-wo r a 1 ky 1 ca r barney 1 ( 1 ower ) a i koxypheny 1 (e.g. 

4- (nethy L ea rbamoy I net boxy ) phenyl, 

4 - (etby i ea rbamoy .dm -rboxy) phenyl , 

4- (propy loarbainoy rn-ethoxy ) p<her:y 1 , etc. ) , 

lower a.l ky lea rbanoy boxy ( 1 ower ■ a L kylphenyl (e.g. 

3 i or 4 ) - (me t h y 1 o a r ba rn< = y 1 o x yme ■: h y 1 ) p b e n y 1 , etc.), 
Lowe r a 1 koxyca rb ony 1 -jnino ( 1 ower ) a Iky Ip-heny 1 (e.g. 

4 - ( m e t h «. < x y e a rbon y 1 a m i n <: :>m e- 1. h y i : p h e n y 1 , 

4- ( t - but exyea r b< :r/i ancriomec ny 1 ; phenyl, etc. ) , 
amino f b -we r ) al ky Lpheny 1. ( e . c . 4 -ami nomet hy lphenyl , 
etc . ) , 1 ower a 1 ky : < -at 1 ■■ -rmoy.l ( . "wer) a.l kylphenyl (e.g. 
4 - (me thy 1 ea rbamoy : it et ny 1 ) p>heuyl , etc.), 
fury! ca rbeoey lane nop.nery 1 , 1,3 3, 4 - 1 e ret a hyd r o~ 
i : ; o q u l n > 1 y 1 c a r o ■: > n y i a :\ a n o \ b e n y 1 , N - B c c - 1 , 3 , 3,4- 
•ocetah yd ro i soqum ... \ y ^ ca rbon y 1 ami nopheny J , 
p y red i d i r i y 1 :ad>o n ylamin o p h e n y 1 (e.g. 
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3 - ( 2 { :t 3 ) - fury I ca rbony Lam L no ) phenyl, 

3- ( 1 , 2 , 3 , 4 - 1 ore t a hyaro.i := oqu ir.o L y I :a rbony 1 ami no ) - 

phony 1 , 3 - ( N - ( t - o a t oxy ca rbonyl ) - 1 , 2 , 3 , 4- 

t e r-:-r:ahyd r ticcqu i no 1 y 1 ca rbr-nyl am i no ) pnenyl, 

3- (pyrrol idiny Lc a rbonyl ami no :■ phenyl, etc. ) , 

oxazolylphenyl (e.g. 4-(l, : ' - oxa zo 1 yl ) phenyl , etc.), 

1 owe r a.l ky 1 oxadia zo l y Ipheny 1 , (e.g. 4 - ( 5 -methyl - 

1 , 2 , 4 -c xadiazo 1 - ^ - y 1 ) pheny I , etc.] , 



is lower alky] te.g. methyl, ethyl, propyl, 
rsop>ropyl , butyl , isobuty] , t -butyl, neopentyl, 
etc. : optionally substitut ed by oie qroup 
■::ciic'ioLir:g of phenyl ( e . :; . phenyl, etc.), 
halophenyl ;e.q. A -ch J oropheny 1 , etc.) , lower 
a 1 koxypheny ''e.g. 4 -me t hox ypheny 1 , et:;. ) , lower 
a 1 koxy ( e . g . mekhoxy , etnoxy , propoxy , butoxy , 
isopropyloxy, etc. ) , pher:oxy (e.q. phenoxy, etc. ) , 
1 owe r alkoxyprier:oxy (e.q. 3 ( or 4 » -met: hoxyphenoxy, 
etc. ■, hal :)phenoxy (e.g. 4 - i'luox o ( or chlcro ) phenoxy , 
etc. ; , lower a 1 ky .] pnenox y (e.g. 2 (or 4)- 
inetriy Iphenox /, etc. ) , carb^jxy ( e . c . car boxy, etc. ) , 
lower al koxy^a rbony 1 (e.q. rne t hox y :a r oon y 1 , t- 
butcxycarbjnyl, etc.) , lower a.l. kyltaroarroyl (e.g. 
methyl carbamoyl , etc.), halo (e.q. chlorc, etc.), 
lower alkenyioxy (e.q. ,d b y o:x;; > t; c . ) , lower 
al koxy ( lowo: ■■ ilkoxy (e.q. ~i -e t h c xy e t h ex y , etc.) , 
pheny- (lowei .dkoxy (e.g. bencyl^xy, etc.), 
pipendinyl ox y (e.g. 4 -piper i diny 1 oxy, et c . ) , N-t - 
bu t ox year bon y i pipe r i d.i tiy J oxy/ (e.g. N - t - 




15 
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oute: -xyca rbon vl -pi pe r i d i n y 1 :)xy, etc. \ , pyridyloxy 
• ••' . ■ 1 . 3 (or 4 ■ -pyn-iyloxy, - 1 nyoroxy (e.g. 

hydroxy, etc.;, Lowe: i 1 ka n ay .1 oxy (e.g. acetoxy 
otc. ; , mono- or di ( 1 owe r ) a 1 >y 1 ca rbamoy J oxy (e.g. 
l) me rd: y .1. ca r b am ay 1 . >xy , N - rn e thyl-N-othy 1 c a r b anoyloxy, 

--■ti:. ■ , piper, iimyi-maroony 1 oxy (e.q. 
r ipero dmo ombony Loxy , etc. j , 
phenyl ( : owe r ; a 1 ky 1 ca rbamoy iox y ( e . q . 
!:en::y:-::artem vylMxy, etc ) , .lower 
10 ^ xycarbony iami no (e. a. net h jxy* .-a rbony I am: no , 

eth axyoarbony L amino, pr )pox y . :a rbon y I ami no , t- 
bu t oxyoa rborry 1 ami no , e r ;. ) , amino (e.g. ammo, 
et.c. ; , i ' ;we- > «3 ]. k c i x '/ c r: r b ' ..") ' 1 y t am .i n > ,■ {e.q. 

xettexycarlKCiy larroroi, * -butoxy'^irhonylamino, etc. ) , 

1 : - J £ lucr eny im* doaoxyca rbony : ammo (e.g. 

r 1 u r o e r 1 y .me t h o x y car b o ny [amino e t c . ) , mon o or 
di (lower: a I kylamino (e.g. mechylammo othy lanino 
dime:., hy lam ; n ■ f H-methy I -N-echy Lammo t -but y 1 am ino, 
pen: ylamino otc. ) , K- lower aikycl-N- {lower 

30 a 1 koxyoarbonyl ) amino (e.g. N-methyl -ti- 

met h ox yea r boroy 1 amino , r I -methyl -N- t ~ 

butoxycarboraylamiro; N - e t hy 1 - U - t - but o x yea rbon y 1 ami no, 
etc . ; , N-lower al kyl-N- 

( f :u; renylnet h c-x yea rbony 1 } amine- (e.g. N -me thy 1 -N- 
25 i f li:oronylnie::ho>:yc:arbonyl ) anoo etc. ) , M- lower 

a 1 ky r-N- (moio >- or di (lower) a 1 < y 1 -car bamoy 1 ) ami no 
< e . u . I! -met hoi -N- ( :1 rme t n y I ca r bamc»y 1 ) am, no, etc . ) , 
n- i mono- or di ( ] owor alkyl ) ca rbamoy 1 ) amino (e.g. 
dimethyl ca rbamoy 1 am i no N- ( e thy 1 ca r bamoyl ) ammo, 
30 etc.), ben :ov/lani no { e . cm benznyjaniino, etc.), 

lower ai kanoyel an i no o~ . q . aceiclomi.no, 
isobocyryiciiancj, p : va : oy I ami no , et.o. ) f lower 
a 1 karieou L f c -n y 1 am l no (o. q . me t ha ieeorl lonylaiTono, 
- c - ) r Lower a 1 koxy ( 1 owe r ) a 1 kaiey 1 am i no (e.q. 
' 1 " m- • t n oxy a c < ^ y 1 a mmo, • - ' o ) , 
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oy gi o i 1 owe r ) a 1 ky I oxyo: a rb ony 1 am i no (e.g. 
r:y o 1 opent y 1 oxyca rbony 1 amino , etc. ) , 

py ridy lcarbonyl amino (e.g. nyr idyl oa r bon y 1 arm no , 

etc. ) f mo rphc ) 1 i noc<3 r b -j n y I am i ru> (e.g. 

m'j rpho 1 inoca rbony L amino , etc. ) , 

phenyl (lowei ) al koxyca -bony 1 am i no (e.g. 

benoo/l oxyca r tiony 1 ami no , etc. ) , tower 

a 1 koxypnet yl col fonyl ammo (e.g. 4- 

methoxypheny] sul f on yl amino , etc:. ) , 

hydroxy ( 1 ■:: wet ) al ky .ami no ( e . g . 2 -hyd roxyet hy 1 am a no , 

e~e. i , morpholino ; e . g . morphoii no, etc. ) , 

oxooxagol id; r.yl (e.g. 2-oxo- ! , "-i-oxazol id in-] - yl , 

erc - ; / oxopyr rol idmy ■ (e.g. . - oxopy r r o 1 a d l n - ] - y 1 , 

etc <, :r irnet hy i iv/aa n t c i n y 1 g-.g. 3,4,4- 

tr imot:r/ihy::iai-i:oi!cl -yl, etc. ) , pyridy] (e.g. 3 (or 

4 ) -pyridy 1 , et:, ) , lower a 1 ken yl amino (e.g. 

a 1 1 yl amino, etc . > , lower al koxy ( lower ) al kylamino 

(e.g. 2-e:h-xyethyiamir;o, etc . } , 

phenyl ( 1 ewe r } al ky 1 am i no (e.g. benzylamino, etc.), 
pyr idyl (lower ; al ky 1 ammo (e.g. 3-pyridylmethylamino, 
etc.), and cyclo (tower) a 1 k y J oyclohexyl, etc.), 

(c) 



"> o 



H 1 J '_M_c_:;rj 




3 0 



w h e r e i n 

M i c oxygen :r suli. i:r , 

r J lower alkyl (e.g. methyl, ethyl, propyl, 
\ z opropy 1 , etc.), pheny 1 ( 1 ower ) a 1 ky J (e.g. 
benzyl , etch, 1 ower a ] koxy ( 1 ower } a 1 kyl ( e . q 
1-met hoxyet hy : , etc. : , hg io (lower) nlkyi (e . a 
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2-cho lor methyl , e:c. ) , ami no ( lower ) al ky I , 
phthal imi do ( 1 ower ) al koxy v :a r bony 1 am i no (e . q . 2- 
ammoeth y 1 , 2 - pht ria 1 im i \< .-ot hyl , etc.}, lower 
alkenyl >e.q. aliyl, etc.), phenyl ( e . g . 
phenyl , et_ c . } , 




whe 
d15 



,14 



;' e . g . met: hyl, etc.), 
q . methyl , ethyl , 
cjbutyl, pentyl, hexyl, 



r e 1 1 1 

i. s hyd.r <:gen , rr Iowpi alkyl 
is hydrogen, .ower alkyl (e 
propyl, isopropyl, butyl, i 
etc.), naphthy! ■■' e . g . L-naphthyl, etc.), ha.Lophenyl 

(c.'j. 3 (or 4 ) - ch 1 oropheny 1 etc.), lower 
al koxypheny 1 (e.g. ■! -me t hex ypheny 1 , etc. ) , lower 
alkenyl (e.g. nllyl, etc ) , 
eye Lo (1 c»wer ) a L ky 1 (1 owe:: ; a 1 kyl (e.g. 

cyolohexy lm.etnyl , etc.), pheny] (lower)alkyl (e.g. 
benzyl, etc.) , ha 1 o ( 1 ower ) a 1 ky 1 (e.g. 2-chloroet hy 1 , 
•'• tc ♦ ) f lower a 1 koxy ( lower ) a 1 kyl (e.g. methoxymet hy 1 , 
2 - me t noxyet hy , etc.), hi y d r o xy ( 1 owe: ) a 1 kyl (e.g. 2 - 
h yd r ox ye t h y 1 , etc.), ( 1 owe r 

a I ky 1 } (diphenyl ) ci I yloxy ( lowe r ) al kyl (e.g. 2- ( ( t- 

batyl } (diphenyl ) ci! yloxy) ethyl , etc ) , 

ca rbcxy ( .owe r ) a 1 kyl (e.g. ca rboxyme t h y 1 , etc. ) , 

lower a 1 koxyoa rb ony 1 (lower) alky! ( e . g . 

et hoxycarhor.yime thy 1 , etc. j , lower 

a i kyl ca rbamoy.. ( lowe r ) a 1 kyl ( (■_> . q . 

me t hy lea rbamoy Ime t hy 1 , etc. ) , or pyricjyl (e.g. 'i- 
py r idyl , etc . ) , 



Ce) 
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wnere i n 

R " b -i- benzothienyl {e.g. 2-benzothi enyl , etc.), 

oen-Mfuranyl (e.g. 2-benzof uranyl , etc.), th i enyl 

• Q - 2 (or .i)-thienyl, et-.), furyJ (e.g. 2-furyl, 
er.c.;, oyri.iyj (e.g. 3-pyridyl, ei.c. ) , lower 
a 1 kyl pyr idyl (e.g. 1 -iriothyi - -5 - py r 1 dy ] , t -methyl - 3- 
pyridyl, e*_c), lower a 1 koxypy r idy 1 (e.g. 6- 
mo t \ t e x y - 3 - p y r i d y .1 , e t c . ) , lower 
a 1 koxyoarboriyldminopyridyJ (e.g. 2- 
m^t;h«;xycarbonylamino-3-pyri dyl , etc. ) , lower 
a L kanoy It hienyl (e.g. 5 - a ce t y 1 - 2 - 1 h i eny 1 , etc. ) , 
lower alkyicarbarnoylbenzof uranyl (e . g . 2- 
me t h ylcar b a m s y 1 - t -benzo f u r a n y 1 , e t o . ) 

(vi) The compounds fl; of the above (v), wherein 



a group of the formula: H J H— 



is the same group as (a), (c), ; d ) and (e) of claim 1, 
and the folic- wing formula (b) : 



(b) 




w h erein 
1 2 

p " lower aikyl, phenyl ( lowei ) alkyl , 

h a 1 o p h e n yd (low e r ) a 1 k y 1 , low e r 

a 1 koxypheny 1 ; ] nwei j a .1 ky i , J. ewer a J. koxy ( 1 ower ) a 1 kyl , 
phenoxy ( 1 ow t .a ) a ] ky i , J owe r 

a 1 koxyphenoxy ( I ower ) a 1. kyl , halophenoxy ( lower ) ,i 1 kyl , 




% 
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lower dJ kyl phenoxy ( 1 ower ) a 1 ky 1 , i:a rboxy ( ] owcr ) dlkyl, 
lower a 1 k jxycaroonyl M owe r ) a 1 ky 1 , 1 owe: 
a I k y 1 c a l bamoy 1 ( 1 jwei )d; ky.J , h. i lo ( lowf-r ) a 1 ky 1 , i ower 
a .1 kenyloxy { i ower ) a 1 ky I , lower 
a I koxy ( 1 owe r ■ a J boxy ( .1 ower al k v 1 , 
phenyl ( I owe r: j a 1. koxy ( lower ) al kyl , 
pipe r 1 i n y 1 oxy C 1 ower ) a 1 kyl , 

N-t-rnu.oxy :-d rbony.p i r >-r i d.i nyl... ,xy ( lower ) a] kyl , 
pyr i :iyloxy ; lower) al kyl , hydroxy (lower) alkyl, Lower 
a iKar.oyloxy \ Lowe: ; t . : 1 kyl , mono- or 
di ( 1 ow- r I a 1 ky lea r lo.imoy ] oxy ( 1 .- sW . • r) alkvl, 
F • i p'.e . i i ny 1 e irbonvloxv ' L owe r ) . ; 1 Ky 1 , 

^-"i V - ( 1 ower ) a 1. ky oa rb armoy 1 oxy .' lower ; ni ky I , 1 owe r 
alkoxy oi rk oiaylarmno ( lower) kyl, amino (lower) alkyl , 
^ - J lowe i ,j1 koxyearboriy'ian: no ( 1 ow-or ) a 1 ky^ , 

feme r onylno* hoxyooa rbon y 1 an i no d.<:-wer) al. kyl, mono- or 
d i ( 1 ewer ) a 1 k y I am : n : > (lower) a 1 ky 1 , N - 1 ower a 1 kyl - N- 
( lower a Iboox yea rLoony 1 ; ammo ( 1 « >wer ; al kyl, N-iower 
a 1 k y 1 - K - ( r 1 u ' or e r; y ] m etlox y c a i: b < ■ » n y 1 ) a m .:. n o ( lower) - 
20 alkyl, :i- ].•-• w-r al kyl -N- (mono- or di (lower) - 

a 1 ky .1 oa rban-yl ) am: no ( 1 owe r ) a 1 oy 1 , N- ■ mono- or 
d i ■■ owe r al k y 1 ) car bamr>yl ) ami iro lower ) alkyl , 
benzoy 1 amine: : lower ) al kyl , lower 
a 1 kanoy 1 ami no (1 owe r ) a 1 kyl , 1 ower 
a 1 kanesul fore/1 am; no> ( 1 ower ) al kyl , lower 
a 1 koxy ( iowe r : a 1 kanoyl ami no ( 1 cower ) al kyl , 
c !/--i " (lower ) al kyl.oxycarboiayl amino (lower) alkyl, 
pyr : dyl ea rb any 1 aru no ( .3 owoir ) alkyl, 
mo r pried i n oc a ebony 1 .ami no 1 owe r) alkvl, 

p hoe rye ( 1 owe r ) a 1 koxy ca rbony 1 am i no ( 1 owe r 1 a 1 kyl , .Lowe r 
a 1 koxypher. v 1 r.u 1 :_ ore/1 ammo (lower) alkyl , 
hyor )xy ; loo/ei : « . K y . a:r i no < 1 r>w> ■ : ) alkyl, 

mor phol i no . lower ) a 1 ky 1 , ox ooxa z o 1 i d i n y 1 ( bower ) a 1 ky 1. , 
oxopyrrol rimy i .' ! owe \ ) alkyl, 
1 r i merhyl hydant o i ny : { i owe r ) a! kvI, 



2 5 
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pyr idyl ( lower) alkyl , lower alkeriylanu.no ( lower) di kyl 
lowe r al koxy ( lower ) a 1 kyl amino ( lower) alkyl, 
phony . \ 1 owe r ; a 1 kyl ami no ( 1 ower laiky], 
py r i cry 1 ( 1 . , we r ) a 1 k\ ram i n a ( 1 owe r ) 1 -:y 1 , 

oycl ( . owe: r ) oal kyl , (amineo (phenyl; ( 1 owe r ) a 1 ky 1 (e.g. 
^-phenyl- 1 -aminoethyl , ere . ) , i 1 ower 

dikoxvcarbonylamin-:.)! (phenyl) (lower) alKy.1 (e.g. 1- 
ami no - 1 -phenylme thyl , 1 - r -ou to: year bony 1 ami no- ] - 
phenyo met hyl , l-amoroo-2 -phenyleohyl , I -t- 
Luoovyca:bonolan.i n )-;:-phor; /I ethyl , eto. ) , 
: am.inh) (lower alkoxy) (lower) alky i (e.g. l-amrno-2- 
r-et; hoxyet nyl, eto. ; , (low-: ale-xycrj rbonylamino) - 
• 1 owe i cj 1 k ox y ) ( 1 ow>; * i ) a i k y S ie.ro i - t - 

o: y c ai rom y 1 a m i r i o - 2 - n e k h ;xyekhy j , e k c . t , 
■:amon-)) o •• o b xy • ( ] owe r ) a 1 kyl , (lower 
^ - * : ' >-/oa rb up/lamino) (carooxy) C 1 -ower ) a l kyl , 
''amino) (Lower a 1 kox yea r lion y 1 ) ; L ->we r ) a L ky 1 , (lower 
alkoxycarb mylamino) (lower a 1 koxyca rb- >nyl ) - 
i lower) al Kyl (e . g . 1 -am:, no- r-c:a rboxypropyl , 1-t- 
t-ut ox ycarlo -ny iamino- 3-ca r beoxypi opy 1 , *. - ami no- 3- ( t - 
butoxyrarb- ar/1 ) propyl, : - y -but: ox yea rb< >ny 1 ami no- 3 - 1 - 
bu t -ox yea rb-.-nylpr opyl , et:o. : 

( amLn«.) (ph-nyl ( lower ) a 1 koxy ) ( lower ) a i v.yl , (lower 
alki.xvoario -nyl am in-:-) (parry ! ( 1 owe r) a 1 kox y ) - 

(lower ) a 1 ky I ( o . g . 1 -amino- 2 -ben r yloxyeohy] , 1 -t - 
butoxyca r ro an y 1 am r no- 2 - ben z y 1 ox yam noethyl , etc.), 

(arrunoo ( r or i ay 1 ) i 1 owe r ) a i k v 1 , (lower 

al koxyca r oon y 1 ami no ) (pyr idyl ) ( .1 awer ) alxy 1 (e.g. I- 
amino- ;L ( o-pyr idyl • ethy j , ] - 1 -bo r oxyca r bony lami no- 
2- ( 3 -pyr idyl ) ethyl , 1 -ami no- 2- ( A -pyr idyl ) et hy 1 , 1 - 
t -but oxyca r bear/1 am.i.no-2- bi-pyr icbyl ) ethyl., etc. ) 
(amorov 1 (hydroxy) ( lowe ro ci 1 k y 1 , (.i ower 

a 1 koxycarb on y 1 ami no ) ( hyd r oxy ) (lower) a Iky] (e.g. 1 - 
a m i no- 2 - r i o' a roxyerhyl, 1 - r - b 1 1 r o x ye a r b or/lamin o - 2 - 
hydroxyet hy I, etc.), (d[iiiio) (ammo) ( 1 owe r ) a 1 k y 1 , 
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■ J owe r a 1 koxyca r bony 1 am m'M (amino) ( i owe r ) a 1 k y I , 

( ami no ) f I owe r a 1 koxyca roony 1 amino) ( 1 ower ) al kyl , 

( 1 3Wt! i a 1 koxyca r bonyl am i rn o (lower 
a 1 kox year born y 1 jrni no j ( 1 ower ) a i ky 1 (e.g. 1,5- 
uiami nopenr yl , J -r -bu t oxy ca r bon y 1 ami no - 5 - 
ammopentyl, 1 , 3-bis ( t - bu t ox yea rbon y 1 ami n j ) pen t y 
1 - ami no - 5- ( t. - bu t ox ycarbony lam.i no ) pent yl , etc . ) , 

(amino) (lower cycloalkane) ; lower) ai kyl , (lower 
koxyca r bo;n I ami no) ( lower eye leal kane ) ( Ljwer ) a i. 

(<^'-<3 * '1 - dmino-2-cyciohexyl.ethyl, 1-t- 
bo i; c xyca r bony 1 ami no - 2 - eye ] obex yl ethyl , e t o . ) 

(vii) The compouiid:; ■: I ) of t.he aoove (v:), wherein 



<i or o u p o 1 tiie iormula: 




is the group of the following formula (a) to (e) 

(a) 

2 0 




2 5 w h erein 

r11 is bromo, 2-naphthyl, phenyl, 

2 (or 4 ) -ch J oi opheny 1 , 2 (or 3 or 4 ) -[ luoropheny 1 , 
3, 4-eiichJ oropheny, 3, 3 - 4 1 f 1 uo r ophe n y 1 , 

3 (or 4) -met by ipheny 1 , 4 - e t h y 1 phe n y 1 , 
30 4 ~ - sopropy Ipheny 1 , 4- ( t -butyl ) phenyl , 

3 , 4 -d i no-* hy Ipheny L , 4 -rn-t box yphen y 1 , 

4 - e t h < :■ xyphenyl, 4 - t r l f 1 u o .r oin e t h y 1 p h e n y 1 , 
4-tri f 1 no: cone t box yphen y J , 4 - 1 h en y 1 phen y 1 , 

4 -met hyl ea rbamoyl phenyl , 4 -et hylca rbamoy Ipheny J , 
~ ,[) rbarm-y ! phenyl , 4 - be nicy i ca rbarnov 1 phenyl , 



WO 00/40576 



PCT/JP00/00018 



31 

4 -ace t y 1 phenyl , 4 -net hyl t hi aphony i , 

4-ethy [ t hiophonyl, 4 -me t h y 1 3U 1 1 i nvlphenyl , 

■1 -met hy] .-.l: L i :ei y 1 phen y ... , pheriy lpheny 1 , 4 - phenyl -3- 

: luoi oplo-nyl , 4- (4-1 L uorophonyl ) phenyl , 3 (or 4 ) - 

hydroxyphenyi , 3 (or 4 -h ydrexymot: hyl phenyl , 

4- ( I , 3-d i :r y dr:jxyethyl ; phenyl , 

4- (phenoxyca rbony.1 oxynethyl ) phony : , 3 (or 4 ) - 
a mm ■:>: • 1 \ e n y 1 , 4 - c a r : • :> x y p h e n y J , 

>, 4 — me- 1 hyl end! oxypneny i , 
4 - (rro t ho: — an 1 i ony . am i no ) phenyl , 

■■ - ( 3 - bi: t. ► -noy L amino ) phony 1 , 

'~ ( .^ye.lo; r opn rieca r uon y 1 ami no) phen y 1 , 
(eye J crura neca rbony I -lmino: pr.toiy. , 

- ~~ ( cye_; ep en L an eoi i o ai y 1 arai no ) phenyl , 
4-benxy I < yphorry 1 , 

4 - ( 3- (me i. hyloa rbamoyl ) - : itnenyl ) phenyl , 
*J- {I- ( e o h y .1. c ;j rbamo y I ) et.horiy.L ) phony] , 
4 - o :- (propyl :.:arbamoyl ) ^ rheny 1 ) phenyl , 
4 - (3- ' r a apropy 1 ca rbarnoy 1 J ^?theriyl ) phenyl , 
4 - 3 - ■ d irner hy \. oa r bamoy 1 ; e: neny 1 ) phenyl , 
4 - 34 - ( ph'i-nyl ■ :arbamoyl ) .-. ahenyl ) phenyl , 

~ 3'' - ( mo *: h< 'Xyphery . ca r oamoy 1 ) et henyl ) phenyl , 
4 - i 3- ; 4 - f luorepher.y : ca rbamoyl ) ethenyl ) phenyl , 
4 - (met .hyl am i riocarbonyl oxy j phenyl , 
4 - (o t hy i am ra >« :a r boo y 1 oxy ; phenyl , 

4-propan. .y loxyphenyl , 4- (met hoxyace t y 1 ox y ) phenyl , 

4- f etdioxy-carbonylo;.;;/ ) pnenyl , 

'1- < ( -!"-■>' i' ^ 3y] ) aci y 1 oyloxy) phenyl , 

4 ( 1 opn :.py 1 carbony loxy pheny 1 , 

4- ( ca r ooxymet ho x y ) phen y 1 , 

4 - ( f- 1 box ye b r bon y 1 me t; box y ;■ phen vl , 

4- (t -out :: xycurbony; metiioxy ) pro rry ; , 

4 - (proparrxy] met hoxy ) phony 1 , 

1 - ( cy-:: 1 c pre poo ca rbamoy InuM-. hoxy) phenyl , 

3 (c r 4 ) - (met hy 1 oa i\ jamoy 1 mo t\ hox y ) : an/ 1 , 



WO 00/40576 



PCT/JPOO/00018 



52 

4- ( et hylcdrbanoyiniethoxy) phenyl , 

4 - ! propy I oarbamoy Imet boxy ) phenyl , 

t (or 4 ) - (methyl :arbamoyloxymethy] ) phenyl , 

4- (met hoxyca roorryl arm nomethy 1 ) phenyl , 

4 - ( t -but oxy ta rooriyl jihi nomethyl ) phenyl , 

4-aminomet hylphenyl , 

4- (met h y 1 ca rbamoy 1 me t hy 1 ) phenyl , 

" >_ (- r ) " £ u r y 1 carbonyl amino) phenyl , 4 - ; 1 , 2, 2, 4 - 
t. e r o :.ihy2roisoquinoly].:: t Hrbo n y 1 a m i n o )phenyi , 
2- CO- (t-bij:oxycarbor.yl ;-:,b, 3, 4- 
i erer .< hyo re- L s oqu i r» o 1 y 1 oa r bon y 1 am i no ) pheriy 1 , 
e- ( py r re 1 i < j i ny lea r bony .1 amine ) pheny 1 , 
4 - ( 1 , : - -o:a zel y 1 i p'hen y -J , 

4 - ( a -me: ny 1-1,2, 4-^e:ao : azol- 2-y.l :■ phenyl , 

(b) 



R 1 2 — C — HP 



w h e r e i n 

rK " ls n-ietnyl, ethyl, propyl, isopropyl, butyl, 
isobut.y i , t. -butyl , neopentyl , phen y Imet h y 1 , 
4 -chl c>ropheriylmetihyl , 4 -met hex yphen y line 1 1 y 1 , 
met hoxymethy 1 , et hoxymet hyl , propoxymethyl , 
butoxymet hyl , isopropyl oxymethyl , J -methoxyethy] , 
2-methtxyet nyl, pee n .>x yme t h y 1 , 2 -phe n oxye t n y 1 , 3 for 
4 ) -met rioxyprien xyymet nyl , 4-f luoro (or 

eh lore) pn-n jxy:nethy.l , 1 (o r 4 ) -one t h y 1 phenex yme t h y J , 

l-Car:-oxyet nyl , 2 -met hex y oa rbon y 1 e t: h y 1 , 2-t - 

b u t o y y c <i* r b c i n y 1 e t h y 1 , 2 - m eohy Icar b a mo y 1 e t. h y 1 , 

2 - e h 1 o r o e t h y 1 , oh 1 <_> r orrKOhyl, ally 1 o x yin e t h y 1 , 

( 2-et h ox yet hoxy ■ me thy J , ben zy lex yme t hyl, 

4 - piper id in y.l ox yme thy 1 , ; U-t - bu r. ox y oa r bo: y 1 - 4 - 
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pipcridinyl ) oxymothyl , 3 (or A ) -py r i ay 1 ox ymo t. h y 1 , 
hydroxymcr- hyi , 2~h ydr d xyethy 1 , a ce r oxyme t h y 1 , 

1 -acet.oxy-7H.hyl , me::hyl carbamoy 1 oxyme t; h y 1 , ] - ( N - 
me t h ) y 1 - N - e t h y 1 c a r b a mo y 1 o x y) methyl , ipiperidino- 
ca rbonylc xy ) rnetnyi , ( benzyl ea r barney 1 oxy ! methyl, 

( t - but. oxyoiirbonyj amino) methyl , ami nomethyl , 

1- anoinoethyi, 1 - ( t -but ox yea rb on yl ami no ) ethyl, 

2 - ami ri-er: hy 1 , met h ox yea r bony 1 am one methyl , 

3 - ( met. hex yea r b -coy 1 ami no > e th v 1 , 
et hex yea rh: ny 1 ami nonet h y \ , 

p r o p o >: y c a r i ■ o n y ■ a mi r: om e t h y 1 , 

: ^enu ':>re::y inie* nox yea rbon v 1 ami no ) met hyl , 

2- ( 0 - bat ox oca rbon yl ammo : otto/ .1 , 

2 - ( fie ..re ny Imet hoxy.n rb-oo/bimino) ethyl , 
1 -ami no-i o- )propy 1. , 1 -ami nope tpyl , 

.-ft -but.oxycarbony.1 am: no ; propyl , 

_ - ( t-bot o:ey car bony lama no; i sod ropy! , 

1 , b-da am i nopent yl, 1, 5-hes (: -but ox yea rbon y 1 ami no ) - 
pentyl , m- H hylarni nome t hyl , ethy lam nomet hyl , 

3- ( 2 - (n-rn- H hyl-N-ethylami no ) methyl. , 

3 - ( . i l me t hi y 1 ami n < -me t h y 1 , 3 - ( p>e n t y 1 a m i n ome t h y 1 , 
3- ( t -but y .1 arnino-nernyl , 3- : 3-me t hy 1 ami noe t hy 1 , 
- " ( • - _ ( N-rm H hyl-P-met hex year bony lami no ) methyl , 
1 - {N-methyi-N-t. -but. oxycarbony lami rio> ) methyl , 

1- (U-etny .. — r J — t - bu t ox yea in -any I ami no) methyl , 

2- (U -me thy! -N- ( f 1 u<: reny i met hexy ca rbon yl ) amino) - 
etnv 1 f N - met. hy 1 - N - f t - but ox yea rbon y.l ) amino ) ethyl , 
1- (N-:nethy! -11- fdimethyioa roamoyl ) amino ) met. hyl , 

1- (dimethyl :;a rbamoy 1 ami no ) me t hy 1 , 

1 - ( N- ( e t hy 1 ca rbam ty 1 ) amino ) methyl , 

2- (N- (ethyl tarbarnoyl ) amino) ethyl , 

ben no y L am i nomet hy : , ? -ben :oy 1 ami noe t li y 1 , 
acet y 1 i.ti nomet hy 1 , laobutyryl ami nomethyl , 
p i v a 1 o y 1 a m i n ome t h y I , 
1 - t me t h a n e o u j t 0 n y j a rn L r , ; f ; nie t ^ y ] f 
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1 - ( me t h a r.esu 1 f ony i amino ) ethyl , 
me t h ox y -r:etylaniii'iorneth y 1 , 

0 yd opvTi i y 1 oxy :'a i bony I imi nome- 1 hy 1 , 
pyri :iyl :oa rbon y 1 ami norne t hyl , 

2 rr.orphol i noca rbony 1 ami nome t n y 1 , 

b^nz y 1. ox yea rbony 1 ami nomet hy 1 , 
1- ( 4 -met hox '/phenyl su I f ony lami no ) methyl , 

1 - ( 1 - hyd r.jxyet. hy 1 ami no ) met ny 1 , 

morpho 1 i :iorr/:t hyl , I - ( 2 -oxo - ; , Voxa zo.l i d : n - 1 - 
1 0 y 1 ) met hy '.. f 1 - ( 2 -oxopy r r ■:■ ■ l di n- 1 -y i ) methy 1 , 

1 - ( 2 , 4 , 4 - r r i met hyl nycian rein- 1 - y I } met hyl , 
a l 1 y 1 am l nomet hy 1 , \~ \ 2 - • • t hoxyet ny 1 <a rn i no ) met hy 1 , 
b»-r. r y 1 am ; nomet r.y 1 , 1 - ( : - r:»yi a dy lino t hy 1 am l no ) met hyl 
t -phony 1 - 1 - ami no-' t. ny t , 1 ■- amino- I - pheny 1 met h y 1 , 

1 2 1 - t - ::-ut oxyca rbon y 1 amino - : - pheny line t hyl , 

1 -an.iri'j-/- phenyl ethyl , 1 - t - bur oxyea rbony lammo-2- 
pheny Let hy 1 , 1 - ami no- 2 -me t hox yet hy 1 , 

1-t-but oxyoarboriylarriino- 3 -mot hoxyethy 1 , 1 -amino-3 
oarb oxyprc'py 1 , 3 - 1 -bu t oxyca fb^ir; I amino-3- 
20 r\i rboxypropy 1 , 1 -amino- 3- ( t -buto:ot:a rbonyl ) propyl 

1 - 1 - but oxyca rbonyl amino - ;' - 1 -butovyi:a rbony 1 propyl , 
etc. i , 1 -am l no.- 2 - ben z y 1 oxye r ny 1 , 

1 - 1 - b u r o >: y c a r b o n ylairnno - 2 - be n z y 1 o x y a m ino e t h y 1 , 
1 - am i no-; > ( s-pyr : dy 1 ; e t hy 1 , 1 - 1 - 

2 2> butoxyca rbor.y 1 am , no-2- { - -py ridy i i . t hyl , 1 -amino-2 

( 4 -p y r i dyl ) ethyl , 1 -t-but oxyca rbon yi ami no- 2 - ( 4 - 
pyri dy 1 i t-t hyl , 1 - am i no- 2 - hyoj roxyec hyl , 
1 - * -bu 0 o :-: y c a r to o n y 1 a m i n o - 2 - h y d r o >: y c t hyl, 
(1 , 5 -d i ami nopent y 1 , 1 - 1 - bu t ox yea r root y .1 ami no- 2 - 
2 0 aminopenf y 1 , 1 , 5 - bi s ( t-but oxyca rbonylammo ) pent y 1 

1 -ami no - : .- < t -but ox yea rbony 1 am l no ) pen t y 1 , 1 - ami no- 
c y c 1 o h e x ;. ■ 1 e 1 hyl, .1 - 1 - b i ] t o x y car b o n y .1. a rn i n o -- 2 - 
cycl c h e x y 1 e t h y 1 , 
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:d) 



R 1 3 — M — C — HN 




r, i 3 



wnerein 

M = 0 and R ^' is methyl, ethyl, propyl, iscpropyl, benzyl, 
^'-methcxyethyl , 2-choiorcethyI , 2 - ami rioe t hy 1 , 2- 
phtna 1 irnidoet hyl , allyl, phenyl, or 
M=3 and R 13 :s methyl, ethyl, 



P 1 — HN 




wherein 
-15 ■ 

R j s nydrogen and 
14 

R ^ hydrogen, methyl, ethyl, propyl, isopropyl, 

butyl, isobutyl, pentyl, hexyl, 1-naphthyi, 3 (or 
^1) -chlorophenyl , 3 -met hoxypheny 1 , allyl, 
cyclohexylmet hyl , benzyl , 2 - ch 1 oroe t hy 1 , 
methoxyrnet hyl , 2 -me t hoxye t h y 1 , 2 -hydr ox ye t hy 1 , 
2-( (t -butyl! (diphenyl) si lyloxy) ethyl, 
carboxymethy ! , e t box yea r bon y line t hyl , 

methyl carbamoylmethyi , o r 3-pyr idy 1 , 

14. l c . 

R is ethyl and R is methyl, 



(e) 



0 




w h e r e r n 

16- 

F Ls 2-ben:'.ot. h i enyl , 2 - b^: i ::o t u r a n y 1 , 2br -?-thienyl f 
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■fury I , b-pyr.o 



Jyl , 1 -mo o hi y I - A - py r i dy 1 , c-me t h y 2 - b - 



pyridyl , 6-me t hoxy- 3-py i "i dy 1. , 
-met.hoxysarborryiami no- 2-pyr i dy] , 
- me t h y 1 o ■ i r b a mo y _ - t -b- -no. o f u ranyl . 



■acet y J - h - :. : o ony 2 , 



The processes for preudi mq the object compounds are 
explained in detail in the foilowma. 



Process 1 

The object compouna (I-ro or a salt thereof can be 
prepared by subject incj a c impound (T-a) or a salt thereof to 
r emovci j react ion o t the ca rboxy-pr stood: l ve group . 

bootable sales of tdoe compounds ( ] - .a ) un- ; (I-b) can be 
referred tn r roo oruo^ ojs exomo 1. r f .1 e :i for the compound (J). 

T h i s r e a o: o i o n i s c: a i: r Led cut. in a ■;: c o r d a n c e wian a 
conventional methoo such as solvolysis codadi no hydrolysis, 
reduction or the like. 

The solvolysis is prereruoly carried our in the 
presence of a base or an acid mciudino Lewis acid. 

Suitable base may include an inorganic base and an 
organic base such as an a losa 1 ... metal [e.g. sodium, lithium, 
potassium, etc.], an Oilkalrne earth metal [e.g. magnesium, 
calcium, etc.], tno hydros/side or carbonate or oicarbonate 
thereof , hydra z mo, tr ial kyl amine [ e . g . t r ime t hy 1 ami ne , 
t riethy 1 amine , etc.] , pi col mo, 1 , o -d l a zabi cy c 1 c [ 4 . 3 . 0 j - 
non-b-ene, 1 , 1 -oiiazab i cycle [2.2.2] octane , 
1 , R-diazabicyclo [ b .4.0} undoc- ' ; - one , or the 1.1 ke . 

Suitable acid may include and organio acid [e.g. formic 
d acetic acid, propionr" acid, trichloroacetic acid, 
t r i f 1 uoroaceo is acid, etc.], an inorganic acid [e.g. 
hydrochloric a s i d , hyejrobromi c oe~"io, sul lane acid, hyorogen 
ch 1 or i do , hydrogen bromi de , hyd roqen fluoride, boron 
t r i f 1 uor ido diethyl ^diorato, hydicgen iodide, etc. ] . 

T h o remov a 1 r e a c 1 1 o n u s i n q 1, e wis acid s u e h a s 
f n ha 1 oace t ic acid le.u. t. r i ch 1 or oa cot. ic acid, 
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trif iuor ^acetic acid, etc.] or the like, is preferably 
carried out. in the presence of cation trapping agents [e.q. 
ariisoie, pnenoi, etc. ] . 

The reaction i .. usually carried out, in a solvent such 
t as water, an al::ohol [e.g. methanol, ethanol , etc.], 
met hy lene ch Lor i de , ch 1 o ro f ■:■ rm , Cd rbor tetrachl o r i de , 
d i :>xane , t et rahyaro f a ran , N , N-dune t hy 1 f o rmamide , a mi xt u re 
thereof or any 'Other solvent which does nor. adversely 
in f luence the react i on . A liquid base or acid can be also 

10 used as the solvent. The react ior. temperature is- not 
critical, and th- reaction le usually carr.oro out under 
cio o ting O' nea t i n o . 

The re-duet ion methooi appl lCdtle o n t n- removal 
re vet ion may in.i id- c:nemical. revti;-: ion ano catalytic 

1 [ j ro i net i •in . 

3u i table reduc ing agent s t o be cseol i n chemi ca 1 
reduction may include a c omit i na t i -on of metal [e.q. tin, sine, 
iron, etc.] or metal Lie compound [e.g. chromium cnloriae, 
chromium acetate, etc.] and an organic or inorganic acid 

20 [e.q. formic acid, acootic acid, propionic acid, 

t r i fiuoroacer i c ao: l o , p-to iuenosul f on i c ac i d , hydr sen l.o r i c 
acid, hyirobromic acid, etc.] . 

Suitable- catalysts :o be uses: in catalytic reduction 
are conventional ones such as platinum catalysts [e.g. 

2o platinum plate, spO'ngy platinum, platinum bia:k, colloidal 
platinum, platinum • e: \ or , platinum wire, etso ], palladium 
catalysts [e.g. spongy palladium, palladium black, palladium 
oxiae, palladium on carbon, coHoid palladium, palladium 
or: barium sulfate, palladium on barium carbonate, etc.], 

30 nickel catalyst:? [e.g. reouced nickel, nickel oxide, Raney 
n i eke 1 , etcq , coba 1 1. ca 1. 1 1 yon [ e . g . recluoerl • -ob-t It , haney 
cobalt, etc.], iron catalysts [ e . g . reduced iron, Raney iron, 
otc. ] , copper catalysts [e.g. reduced tapper, Raney >r; po : , 
Ullman copper, etc. ] and the like, and these catalysts may 

3 : • be used i n < i comb inat ion w i t h ammon i urn 1 o rma t e o.- . a . a 
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combination of palladium en carbon and dminoniuir. formate, 
etc.) . 

Trie reduction is usual Jy carried out in a conventional 
solvent which doe- rr -r adversely influence rh- reaction suen 
b as water, methanol, ethanol, nrcpanol, N , N -d Lme t h y 1 f o rmami de , 
or a mixture thereof. Additional J y, in case that the above- 
mentioned acid to oe used in chemical reduction are in 
liquiu, they can also be used as a seel vent. Further, a 
suitable solvent t . be us^d in catalytic roue ot i on may be 
i J ehe above -merit ioned solvent, and other c« :>r. ven 1 1 on a 1 solvent 
such as diethyl ether, dioxane, t e 1 r a h yd ro : u r an , etc., or a 
mi :-:t ure rhc rci . 

The reaction t empe r a r u r e of tins reduction in not. 
critical ano the reaction is usually carried out under 
1- 1: > c c o> 1 1 n q to heating. 

P r o c e s s 2 

The compound (l-b) or a salt thereof can be prepared by 
oxidating the compound (II) or a salt thereof. 

20 Suitable salts of the compound (II) may be the same as 

those? for the compound (I). 

Oxidation is carried out in a conventional manner, 
which is capable of" oxidating a vinyl grout to a oarboxy 
group, and suitable oxidizing reagent may be oxygen acid 

2b such as periociate (e.g. sodium periodate, pnt.essium 

periociate, etc..!, peroxy acid su ola as perbenzcie acid (e.g., 
perbenzorc acid, m - ch 1 o r ope rben ::o l c: acid, etc.), OXONE 
(2KHG0r -KFjgo 4 -K 2 S0 4 ■ , potassium permanganate, a combination of 
titanium (III) chloride and hydrogen peroxide, a combination 

30 thereof oe . g . a combination of potassium permanganate and 
sodium periodate, etc.), and the like. 

This reaction. :.an be carried out m the presence of: a 
suitable base as mentioned abov- ( e. q . potassium carbonate, 
etc. ) . 

: * : " 1 r : - usually carried out in . . conventional 
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solvent \' . as water, alcohol (e.g., methanol, ethanol , 
isopropyl alcohol, t -butyi alcohol, etc. ) , t et r ah yd r o f u ran , 
d i.oxane, dic-oor jiitethane, eth/lene d i chloride, chioro rorm, 
M , N - d 1 iv t ny 1 1 o r mo m i d e , N , N - d i me t h y 1 a c e t amid e , or a r. y o t n e r 
5 '0 r g a n l c s o .1. v e n t w h i c h d o e s n o t adver s e 1 \ 7 affect t h e reactio. 

Among these so 1 vent. s , hydroph i. lie sol ven t s may be used 
i :u a m i x s a r e w i z h w a t e r . 

Th> • reaction tempo rat a re is not critical and the 
r ' • a o lor; is usually carried rait, under cooling to hen *. no. 

1 0 

Pr-cess 3 

n • 'tanpMana (!-o1) u r a salt thereof can be- prepared by 
s A' ] ac: i u ; t r. • • o- err • • sa a i 1 -c ; o r sa 1 t ■ he r eo f t • = a 
r-.ai; ot i ■ n react l - a. . 
15 5uitable salts of the compos) n as (I--o) and (1-d) may be 

the same as thee;- for" the compound (I). 

The- reduc: i ao method applicable tc r th l a reaction may 
b e t h e s am e a s P r o c e s s 1 , wh r e: h i s capable o f c onvert i n g 
h a 1 o a r y 1 g r o u p t a r y 1 g r o u p ( e ■ . g . a o omo man o n o f 

2 0 palladium on ca risen and <aiTLmonijm formate, etc) . 

n rc>n?s_ A 

The cc>mpounc1 (I-e) or a salt thereof can be- prepared 
b y r e a c t i n a the c om p o u n d ( I - b } o r 1 1 s r e act i v e deri. v a 1 1 v e at 
25 the oarboxy group , or a sa 1 t the reo f wit h compound (IV) or 
i t s r e a c t i v e d e rival iv e o t t \ i c a m i r ; o q r o u p , o r a salt 
t nereo t . 

Suitable reactive der ivat. i ve at the ami no orcein of the 
c omp> ' o u r \ d (I W ) m a y r n ■ o I u d e 3 c biff 1 s. base t y p e i m i n o o r its 

3 0 tautomeric eaaniino t ype .isomer formed b/ the reaction of the 

compound (IV; witn a sarbonyl C'.jmpounri such as aldetvde, 
ketone or the like; a silyl derivative formed by tne 
reaouon of the compound (IV) with a silyl compound sach as 
bia ( : r irnet hy 1 s 1 1 y 1 ) a cerann d-. , mono (ti a me t h y 1 s i 1 y 1 ) ace t amide , 
33 b L s ( * i irne t hy 1 s i .1 y 1 ) urea or t he like; t i dei ivat i ve f-rino i by 
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reaction o t the compound (IV) w:. th phosphorus trichloride or 
p h o s q e n e , a rui t h • > 1 i k e . 

Suitable salts of the compound (;V) and its reactive 
5 derivative can be referred so the acid addition salts as 
exemplified for the compound (I; . 

S a i t a b I e salts of she c ompo u n d ( 1 - e ) ma y be t h e s a me a s 
those tor trie compound (I) . 

Su i cable reac:iv- derivative at she car boxy group of 
10 the compound (I-b) may include an acid hd 1 ide, an acid 

anhydride, on activated amide, an activated eoser, and the 
i i. k e . 2 u i : -it : •- exarQpi.es of r h e r eact :v- d e r i v a rive s rn a y b e 
an acid chloride; an acid aside; a mixed acid anhydride 
while hi acid suora as subss i. tu ted pn os ph o ri c acid fe.q. 

1 r > d .i Ei 1 k y 1 p r i o ophor i c a c i d , p 1 1 e n y 1 p hi o s p h o r i c a c i d , 

dip h e nylpho s p h o r i c a cid, d i d e. n z y 1 p h o s p.) horn:: a c i d , 
na 1 ocenas ed phosphoric acid, etc. ], d La 1 kyiphosphorous acid, 
s u 1 f u i" o u s a c i-d, t h i o s u I f ur r c a c i d , s u 1 f u r c c a c id, s u 1 f o n i c 
acid ie.q. met hanesui f oni c acid, etc. j , ai lpha*: ic carboxylic 
2C acrid [ e . q . ac-cic acid, propionic acid, butyric acid, 

is-:, butyric acid, piva^cc acid, port an<);i.c acid, i sopoen t anoi c 
ac i d , 2 - ethyl oatyric 3 cid , t r. i cn loroaoe tic acid, e t c .J or 
aromatic carboxylic acid [e.q. benzoic acid, etc.]; 
a s ymme t r i c a 1 a c i d a nh yd r l de ; a n a c t i v a t e d ami de w i t h 

2 5 imidazole, 4-cubsto tubed i midazole , ci rmet by Ipy raz ole , 

t r 1 a z o 1 e or t e t r a z o 1 e ; o r an a c r lvated ester" [e.g. 
c y o nomet hy 1 ecte r , men noxyme my 1 ester, d i met hy 1 i mi nomethyi 
[ (eH-. ; ) :.N=CH- ] ester, vinyl ester, proparqyl ester, 
p - n i t ropnony i es t e r , 2 , 4 - din 1 1 ropr.eny I ester, 

20 t r i. ohlor ophenyi ester, pentachl oraphenyl ester, mesylphenyl 
ester, phenyl a zopneny 1 essei, ohenyl thcooster, 
p - n 1 1 r cohere/ 1 thsioester, p-c resyl tnioester, carb exymeehy I 
t hi l o e. s f e r , p y r a n y 1 e s t. e r , p y r i d y 1 e s t e r , pip c i i d y 1 e s ter, 
8 - qu i n o ] y i t h i o ester, e t c . 1 , ci an ester with a N - h yd roxy 

d r > compound [ e . q . N , N - clime t hy 1 hy dr oxy I ami re ■ , 1 -hyd r oxy- 2 - ( 1 H ; - 
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p y r 1 d o n e , M - h y d r o x y s u c. c i n lmide, N - h yd r o x y p h t. h a 1 i m i d e , 
1 -hydroxy- IH-henzoiriazole, e:c] , and r.he like. These 
reactive derivatives r:a:o optionally be .-elected f ron: them 
ac/oo rd i n<:j t.o the kind o£ the- compouriei H-o) to be used. 
r > The r»oe bon is usually carried ou~ in a conventional 

solvent such ti s water, alrohol [e.g. methanol, ethanol, 
etc.] , acetjni;, dioxane, ace toni t r i 1 e , chloroform, methylene 
ch 1 o r ide, e : hylene ch 1 o r ide , t e t rah yd r o f a ran, etnyl acetate, 
N, U-d i methy 1 t< >rmamide, pyridine or any either organic so L vent 
10 whcch does no* adversely influence the reaction. These 
cc>j.ven :. i co,- 1 solvers: m j y a 1 so be useei in a mi xcore with 

In r h i e reaction, when the compound (I-b) is used in a 

£ e -c ae i a torn or its salt form, t n- r ea c tion is preferably 
lh -osried eo; : is t :o • pres-eriee -of a io:eiverc lono 1 coonden s i nq 

agent such as N , N ' -dicyclohexylcart-odi imide; 

■ heye 1 ohexy 1 - I I ' -lib > rprro 1 i noet hy 1 ca rboo i imide; 

h 5 -oyc 1 snooty 1 i 1 - ( h - d i e t n y 1. am i redeye 1 onexy 1 ) ca rbe>d i im.L de ; 

h , :i ' ~d i e t hy 1 c-j rbod i im i de , N , N ' -d i i sop ropy 1. car bod l imi de ; 
20 1 -s.hyl-: - t }.-d line: hy lami nopr coy 1 ) caroodi imide ( W3CD ) ; 

K , h ' - ca rbo>r:y Ibis ( s-met h y 1 imi da 200 .1 e ) ; 

pen: ame t hy 1 ene ke t.one-M -cy::l ohexy 1 i mi ne ; 

dipnenyl ket en^-N-cyclohexy 1 imine; et. hoxyace t y 1 ene ; 

1 - a 1 koxy - 1 - ch 1 o roe try! ene ; t r 1 a 1 e/.l ph a 3 phi t e ; 

2 5 ethy I p :> 1 yphosphar e ; i s. op ropy 1 p-:> 1 yphosphate ; phosph :» rus 

oxychlor ide (p'.nosphoryl chloride) ; phosphorus t r i cnlor 1 de ; 
d 1 pherey 1 phosj >ho ryla side; th 1 on y 1 oh 1 o r 1 de ; ox a 1 y 1 eh 1 or ide ; 
1 owe r a 1 k y 1 ha 1 o f'o rma r - [e.g. e t hy 1 ohloro f'o rma : e , i cop ropy 1 
ch Lorof o rma te , etc. ] ; : ripnc nylphoophine; 2-ethyl-7- 

3 0 hyd ro>xybens is< s<a zo 1 i. urn salt; 2 - e : hy 1 - 5 - ( ni-sul fopnenyl ) - 

: s< '>:azo 1. 1 um hycrcee ice- i n t ramo L ec - a 1 0 r sal t; 

N-hyd roxybonzo: r ia zoic 1 - ( p-ohlorobenzenesu 1 f on y 1 oxy ) - r- 
ch .: ore - lH-benzct riazobz; s o-cal 1 ed Vi Isme i or rod .gent 
prepared by the rea'Oaon of M , N - el i me t h y 1 formamide with 
0 t t hiony 1 r h 1 or .1 de , pho>s gene , t r i ch 1 o r < •r:\<- • thy ! ehloroforma t e , 
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phosphorus oxych 1 o r i de , etc. ; or the 1 i ke . 

The reaction may also be carried out. m the presence , t 
on inorgame or organic base as mentioned above such as an 
alkali metzil bi ca r bona t v , tri (lower) alkylamme, pyridine, 
5 N ~ dower) alkylnorpholine, N,N-di (lower) a 1 ky 1 ben z y 1 ami ne , 
alkali metal hydroxide, or the like. 

The reaction temperature is not critical, and the 
reaction is usually earned out under cooling to warminq. 

1 0 Fre ces s__5 

Th ° object compound (I-f) r n salt: thereof can be 
pLepaieu oy cvc.l i. z i n :i the compound (ill) or a salt thereof. 

Suitable salts of the somp aunds (I-f) and fill) may be 
the same as those for the compound (I). 
^ - This reaciion is preferably carried out m trie presence 

of hydrogen hairdo (e.g. hydrogen iodide, etc.) or alkali 
me t a 1 ha^ide (e.g. s od 1 urn 1 od i do , etc.). 

This reaction can be carried out in the presence of a 
suitable base as mentioned above such as a .kali metal 

2 0 hydr ox ide . 

The reaction can be carried out in a conventional 
solvent, whicti does not adversely influence the reaction as 
mentioned above such as water, t et rahydro t uran , alcohol (e.g 
methanol, othanoi, etc.), a mixture thereor, and the like. 
- r) Toe reaction temperature is not critical and the 

reaction can be carried out under from warming to heating. 

Process 6 



The compound (I-g) or a salt thereor can be prepared by 
30 reacting the eompound Q-b) or its reactive derivative at 
the carboxy group, or a salt, thereof, with an optically 
active amine or its reactive derivative- e t he ammo croup, 
o r a salt t h e r e of . 

Suitable "optically active- amine" may include a 
' S conventional oiv which Is capa bi- of separating t h- start ing 
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O 0 



WO 00/40576 PCT/J POO/000 18 

6 3 

racemic* compound im:o each optically active confound s u c t i as 
( R ) - ( 4- ; -a-niet hy Ibon s y 1 ami no , and t ho like. 

Suitable silts eel the compound (I-q) may be the sarm • as 
Those exemplified for: the compound (I). 
D Suitable salts of the optically active amine may be 

acid addition salts as mentioned for the compound (1). 

Trie reaction is usually carried out in a conventional 
solvere such us water, acetone, dcoxane, acetoncrile, 
chioro form , me toy lene ch 1 or i oe , ethylene ch 1 o r ide , 
o tetrahydrofuran, etnyc a:etaou M , N A me t h y 1 f o rmami de , 
f V! i h: :r- and d i c n 1 o r sine t h a ne , a :io:-:tire thereof, or any 
o trier organ! ^'d veils w:. i en do not adversely afreet t h e 
r (-a c t i on . 

This reaction cm; be carried out. in the taresence of an 
crqanae or inorganic base such as alkali metal (e.g. lithium 
sodium, potassium, etc.), alkaline earth met a I (e.g., 
calcium, etc:.;, alkali metal hydride (e.g., sodium hydride, 
etc.), alkaline earth metal hydride (e.g., calcium hydride, 
etc.), alkali metal hydroxide (e.g., sodium hydroxide, 
potassium hydroxide, etc.,, aikao metal carbonate (e.q., 
sodium carbonate, potassium carbonate, etc.), alkali metal 
bicarbonate (e.g. , sodium bicarbcate, potassium bicarbonate 
etc.), alkali metal alkoxide (e.g., sodium met hox i eie , sodium 
ethoxide, potassium tea rt -but oxide , etc.), alkali metal 
It alkanoac acid (e.g., senium acetate, etc.}, tr i a 1 k y 1 ami ne 
< e *y-' triethviamme, etc.), pyridine compound (e.g., 
py r ldine , Jiitidme, pi col me , 4 - da met hy 1 aminopyrid i ne , etc.) 
gu i noline , lit h i urn di i sop ropy lam ide- , and the ... ue. 

Suitable reactive derivative at the amino group of 
30 ortically active amine may include Scruff' s base type mi no 
or - lt " tautomeric eriamme type i comer teemed by the reaction 
of the Sciid amine with a carbonyf compound such as aldehyde, 
ketone or the like; a silyl dcovapv, t ormeo by the 
reaction of the said amine with a silyl 'oompound on; hi as 
-' !| bi s ( r r imet hy 1 s i lyl ) a ^ G r . arm do , monoftrimet hylsilvl 1 a ; t ami de , 
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bi s [ t r imothy 1 si 1 y 2 ) urea the like; a derivative formed by 

the re act i jn f the said amine with phosphorus triobJoride 
or phosgen-, and trie like. 

Suitable reactive derivative at the carboxy group and 
sa^ts ' :,{ the compound (I-b) may be the same as mentioned 
■a b o v e . 

The reaction is preferably carried out in the presence 
of a conventional condensing agent such as 
i.' , N 1 - d j oyo L ohexy lea r bodi i in ide ; 

'1-oyc L oh ex y ] -N ' -morphel in- ^etliy 1 carbodi irnide; 
tj_c y c dd-iexy 1 -K * ( 1 - li ot hy ami nocyc I ohexyl i ca r bod i i mi do ; 
■'• / N ' 1 1 r:t - : 'e/ j ^ r^ai im 1 tie ; o , h * -oi i s. es >y 1 o. j rood i j mi de ; 
J -ethyl- <- : - d i no t h y J am t n< > p i" or >y 1 , • • o b o i . lmrtro; 
h , N ' -Cci rbenyl t)i;c ( 2 -me t. hy i J m.i dated e ) ; 
pen t aim- 1 1 h y i one ke t one - N - eye ] o r. e x v 1 1 m me; 
til phenyl ke t emctl-cyc 1 ohexy 1 inline ; e t hoxytace t y 1 ene ; 
i - a I k; >;-:y- . -oh.i oroet hy b cot: ; trie.; kyl pn osphr te ; 
ethyl pol ypnospha t e ; : sopr opyl pel ypnospha t e ; 
phosphorus oxy dilort tie (phosphoryi ch 1 or ide) ; 
p h o s p h o r u s t r : c h 1 : > r j_ d e ; d j p h e n y ... p n o s p t: o r y 1 a z i d e ; 
thionyl chloride; oxelyl ohloriie; ! owe alkyl haloformate 
fe * ( o-' ethyl chlo reformats , iscpropyi chloro format e) ; 
t . r i p h e n y d p h ■ o s p h i n e ; 2 - e t li y 1 - 7 - h y d r o x y b e r i z l s o x a z o 1 i u m salt; 
2-ethyi-f>- ( m-sul f ophenyl ) i soxazol rum hydroxide 
i n t r a m c > 1 e c u far salt; 1- (p-ch: orobenzenesulf 0 n y i o xy) -6- 
chioro- 1 H-oenzotnaxole; 1 diydroxybGrcctriazole ; or so- 
allied Viismoier reagent prepared by tie: reaction of N , N - 
dimethyl formamide wi t hi thionyl chloride, phosgene, 
t r: chlo romct hy 1 chl oroiorrnate, phosphorus oxychl or ide or 
exaly] chloride . 

The reaction temperature js nor critical, and the 
reaction is usually carried out under cool mo to warming. 

Proc ess 7 

The compound H - [ \ e a sa ! * therecd car; he prepared bv 
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sub ject ir.q the compound (1-ho or a salt. t. hereof to a remove ! 
i e a c 1 1 o r 1 o f t h e 1 1 y d r o x y p> r o t oct i v e group. 

Suitable salts or the o itpounos (I-h) and (I-i) may be 
: n*. • same as those exemplified tor the compound (I) . 
b The reaction of this process can be 1 carried out in a 

manner similar to that: in Pr jces? 1. 

P rocess 8 

The compound and ~ sail thereof can be prepared 

10 h' y o x i ci a t r n g t h e c om p o u n d M j ) o r a sail" t h e r e o f . 

S citable salts of the comoounds (I-i) and { .-k) may be 
t. 1 \ s a n i e a s t h o s o e x empli f i * c ci a hi o v o with r e g a r c i to t h e 
compounci ( 1 ) . 

Suitable met nod of thi:; oxidation includes conventional 
15 ones, which: can convert thia group to sulfinyl or sulfonyl 
group, or s u 1 f l r i y 1 t o sulfon y 1 c r o up, s u e h a s e x emplifie d 
f or Process 2 . 

Process 9 

20 The compound ( 1 cr a salt thereof can be prepared by 

r e a c t r ia q t h e c om p o u n d ( r - c ) o r a s a 1 t t hi c r e o f with the 
compound (V) . 

Suitable salts :>f the compound (I-/) may be the same as 
those exemplified for the compound (I). 

?b The reaction is usually carried out in a conventional 

solvent such as water, acetone, dioxane, a c;e t on r t r 1 1 e , 
c hi 1 o r o f o rm , me t n y 1 ene c h 1 o r r d e , e t n y 1 e n e c hi 1 o r i de , 
tet rah yd r o I or an , ethyl acetate, N , N - d l me t h y 1 f o rmamide , 
p y r l dine and ci i c hi 1 o r omethane, a mi x t u r ~ thereof, or a n y 

3 0 or h e r o rgard c s o J v e n t s w h r c : i d o n o t ad v e r s ely affect t hi e 
rea ction. 

This i e a s t r o n c a n b e c a r r l e d o u t in t h e p i e s e n c e o f an 
organic o r i n o r q an.l e b a s e such as a 1 k a J i me t a 1 (e.g., 
lithium, sodium, pot a s s i urn , etc:.) , aha! me earth metal. 
-2 , calcium, etc. ) , alkali rneiri J hydi i de (e.g. , soon urn 
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h V' i r i cie , e t c . ) , a 1. ka 1 i n > ■ ea r t h met. t; .1 h yd r i. < b • (e.g., cal e l um 
hydride, etc.), alkali mot.a] hydroxide be . g . , .o.d i u:r 
h y d r i j x i d e , p o t a s s i 1 1 m h y d r ' o x .1 d e , e t o . j , a 1 k a 1 i metal 
carbonate (e.g., sodium carbonate, potassium carbonate, 
t etc.), a I Ka 1 l met a 1. bi ca rtona t e ( e . q . , sod mm b ica rbonate , 
potassium bicarbonate, etc.), alkali metal. alxoxide (e.g., 
s o d i u in m e t h < : ■ x i d e , s o d i u m e t h o x s d e , potassium t e r t - b u t o >: i d e , 
•-tc.), alkali metal, al karoo ic as:d (e.g., sodium acetate, 
etc.), tria 1 »cy 1 amine (e.g. , t r iethy 1 ami no, etc.), py r i dine 
10 osmpound {e.g. , pyr lame, Luodine, p i col ine, 

1 -d imetny lam i n :op>y r id i ne , • o c . ) , quinoiirie, Lithium 
:: i i sop ropy I am i do , a 1. .<a I i metal ha 1 i de fe . a . , sodium iodide, 
pot assium i od b b • , . > t o . ) , ab<aii metal t u i ocy a na te (e.g. , 
s oil .so tl 1 1 oo yu r ia t e , pot a s s i i;rn t n i ocyana L c , etc. ; , 

1 t 1 i ( i s we r ) a 1 xy 1 a zod i ca rbcxy 1 ate ( e . q . , d i e t ny 1 

a z- »d i ca rboxy la:e , disisopropyi a zod i ca rboxy 1 at e , etc. ) , and 
t ro ■ like. 

The reaction i s pre- f e r ani y carried out in the presence 
of a conventional condensing agent such as 

2 0 II , * : ' - dicy :■ 1 '1m..' x y 1 c a r bod i i mi de ; 

d - :yc lohexy .1 -N ' -mo rpho 1 i soot hy 1 ca rbod i l mi de ; 
N - ■ :yc 1 ohexy 1 -N ' - (4-Jieth y] ami nooyc 1 jhexy 1 ) :arbcdiimide; 
N , M ' -d ietny 1 ca rbod i i mi de* ; N , N 1 -di i sop) ropy 1 z a rbod i i mi de ; 
b ' t by 1 -N * - t 3 - a 1 : me t hy 1 am i s op* r opy 1 ; oarboli irr. ide ; 
25 h , M' -ca rbony Lbio- ( 2-methy 1 imidazole) ; 

pent a me t n y lone ke t e roe -N - :yo 1 ohexy 1 imine ; 

■111 >heny 1 ketone -N-c yc 1 onex y ] i m i ne ; e t hoxycice t yl one; 

1 - ■: 1 koxy - 1 - -on 1 u roe : hi y 1 one ; tualkyl pns sph i t e ; 

e 1 1 :y 1 jo o 1 y p :a o s p h a t e ; i s o propyl p o 1 y p h o s o \ i a t e ; p h o s p hi o r u s 

3 0 oxychlon.de (phospn-ory 1. odor ido) ; 

p \u...) s p hi o r- u s r r 1 c 1 1 1 o r ide; al i p hi e n y 1 p h o s p hi f i r y 1. _i z i d e ; 
too on y 1 ch 1 - or l de ; . >xa 1 y i o n L o; r ide ; 1 ow-e a 1. k y 1 h a 1 o t o rma t e 
(e.g., e t h y L c h 1 o r o t o rma to, l s up ropy 1 e h 1 o r o t o rma t. e ) ; 
t r i pheny lphosp>h mo ; etrakia (iri pheny ]qab . ; ; hi no ) pa ■ 1 adi um ( 0 ; 
3 t 2 - o t hy 1 - 7 • no i r ox y ben s i soxa zol i. um . ot It.; S -e thy 1 - ; ( n - 
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s u 1 i op he n y I ) i so x a z o 1 1 urn h yd r l. : x i cie in: r a mo 1 e cu 1 at s a 1 1. ; 
1 - (p- ch.l or obex zenesu 1 f ony 1 oxy ) - 6-ch 1 o r o - I H-benzoL r iazole; 
I - hy< ir oxyben c r i a zoi e ; or so-called Viisme.ier t edgent 
prepared by tr..-. react ion of N , N-dimethyl f ormamide wit h 
thioriyl chloride, phosgene , ■:. r i oh 1 o r ome h ny .1 <:; h .1 o r o formate, 
phosphors s ox yon .1 or i ae or oxd 1 y 1 oh 1 o r i do . 

The roao: i o n t empe r a t u r e i s no t. c r i t ical , a n d t h e 
react. ion is aauai ly earned ou" under : ron warming :o 
he a: mo. 

hr- •••s. I n 

Ti .v compound ( i - m ; o r a sa .1 t oo-reof can bt- pr'opared by 
r eac t i r.g ttz- 1 ""ompo und (V] i or ... sn i :. t.h o root with the 
compound (VI [ ) or a -ah ihero-i-f . 

Saleable salts of the compound (I -in) may be the same as 
tiros- exemplified for the compound (I) . 

T n e r e a ■:: t i o n o f this or- o c ess can be ■ ": a r r i e c i out in a 
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lorojzjess _U 

The c omp o u n el ( I - n ) o r a s a 1 1 t h e r e o f c a n b e p ) r e p a r e d b y 
cyelizing the zompound (VIII) or a salt thereof. 

Soirablo salts of tne compounds (T-ni and (VIII) may bo, 1 
t h o s a me as z h o s e e x emp J r f i e d f o r the z omp o u n d ( I ) . 

This re a zt ion can be carried out in "he presence of a 
suitable acrol as exempli fled for 1 ro:ess 1, wherein 
P r e f e r able on e ma y oe t r : f I u o r o zi c t r c acid, a n d the like. 

T h e r e a c t i o n c a n be c a r r 1 e oi o j t in a conventional 
solvent, which does not adversely influence the react i. on as 
me n 1 1 o n e d above sue h a s water, t e t r a hi ydrof u r' an, ale o h o 1 ( e . q . 
methanol, ethanol, ot. o.; , a ;tuxti;:o thereof, and the like. 

The react i ori t empe r a t u r e is not orrt .ica ] and trie 
reaction can be carried out under coolinq to warming. 



1 
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Tie- • •n![\;!]n,i ( I -c ) or a sal" r hereof can be prepared by 
reacting trie compound (IX) • r a salt thereof with the 
compound ( X ) . 

C a i t a b 1 e s aits o t t hi e compounds ( I - o ) and (I X 1 m a y b e 
o the same as those exemplified for the compound ■ I) . 

This reaction c a n b e c a r rie ti o u t i r. t h e p resenc e of a 
suitable acid as exemplified for Process 1, wherein 
P i e f e r a b re one m a y b ^ b o r o n t r i f 1 u c r i d i • ci ieth ;/ 1 e t h to rate, 
and the like. 

10 The react i on is usually carried otit. an a conventional 

sodverp such a ~ : water, ace:, one , dice-; a no, a ce t on 1 1 r i 1 e , 
chl ■■" cod '..a m , me l hy l ene chloride, ethylene chic- ride, 
t.e 1 rahyd r c; f u r a n , ^oh y i ace t a t. e , N , N -d into t h y 1 : • - rmair. i de , 
pyridine and u 1 on I o r ome t nane, a mixture thereof, or any 

IS ot he r -organic solvents whocn do not adversely affect the 
reac t i on . 

Trie reaction temperature is not critical and the 
reaction can be carried out under oeeolmq to warming. 



2 0 P recess 1 3 

T hi e c omp o u n d ( I - q ) o r a s ait t hi e r e o f can be p r e p a r e b y 
am.idat i.ng trie compound (T-p) or its reactive derivative at 
trie carboxy group, or ra salt thereof . 

Suitable salts of tne compounds (I-p) and (I-q) may be 
2 5 t n e s a m e 1 a s t. n o s e f o r t. h e c o n p o u n '."J ( I ) . 

S ij i t able r e a c t i v -: -r d e r i v a ti ve of the c om pound ( I - p ) may 
be 1 the same as tnooe for tne •• or:p .v.. r: :i (1-b) . 

Tne amidst, ion react Ids applicable to this process may 
i n c 1 n d e < i c o n v e n 1 1 o n a 1 ami d o t i o n r e a c t i o n which can c o nver t 
30 a carboxy-qroup to an amido-qroup, for example, reaction 
with an op t. i oria 1 i y s uos t i t u t e i amines such as mono- or 
d l ( 1 owe r ) a 1 ky 1 ami ne (e.g. metnyiamine, etc.), and the Like. 

And the re a c t i o n can be o a r r i ■ d out in substantially 
the -airie manner as desor i. be.i in Process A. 
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The c e rn £ .» o u n d (I - s ) or < i 1 t there o f c a r ; b e prepa r e cJ b y 
acyla ! mq the- c-jmpo u rid (I-r) o: .its reactive derivative at 
trie a nine croup, or a salt thereof . 
b Jui tabie- s^lts of the compounds (1-r) and (I-s) may be 

the same ac trcse for the compound (I) . 

suitable ij-/yiat ing agent used in this reaction may be a 
convent iona i ac •/ lati ;ig agent which .is capable of iritroaucLng 

10 trc a • : y .1 groap a s inent i oned be for e such as carooxylic acid, 
carbonic acid, c a 1 f on i o acid and their react: v-' derivative, 
for .— amp : -: , or. ac i ci . laiionc an acid an oyer ice, an act l vat. ed 
amide-, ar. activated oarer, and t p. • like. 1 . Fcererabie example 
of sucn re^ct i v- derivative may include acid color ide, acid 

lb bromide, .a mixo-e: acid annydride with an acid sucn as 

saber ituteo phocphoric acid (e.g. ci i a 1 k y iphospho r i c acid, 
prion y ipOne>sphc> r i ■ a c id , d i phen y 1 phosphor i o ac i ci , 
d ibercy Iphospho r ic acid, halogerated phosphoric acid, etc.) , 
d i a 1 ey 1 pnocph'j reus acid, sulfa reus acid , t h i osul ft r i o acid, 

20 sulfuric acid, olkyl carbonate (e.g. methyl carbonate, etnyi 
carbonat-, p. r np>y 1 carnonate, etc. ) , aliphatic carboxyli : 
acni ;e.g. pevalic acid, pentanoic acid, isopentarioic acid, 
? -ec r.y 1 but y r l c * c id , rrichl o roaoe::: a c l d , etc:.), aroma t i c 
carboxyl i c acid (e.g. benzoic acid, etc. ) , a symmetrical 

25 acid anhydride:, an activated acid amide with a het.erocycii: 
comp>oimd cent, u i n l no im i no f unc t. i on such as imidazole, 
A - sub st : t u t ed i mi da z o 1 e , di nee t ny 1 pyr.cole, t r i a zo 1 e and 
tet. rasole, an aocivated ester beg. p-n i iropheny 1 ester, 
2 , 4 - ci mi t ropier, y 1 e s t e r , t r r ch 1 o ropneny 1 este r , 

3 0 pen r acni o ropCen y .1 est e r , mesy 1 phony 1 ester, phenyl a zopheny 1 
ester, phony 1 t ni oestor , p-ni t ropheny 1 thioester, p-cresyl 
thioester, ca rboxymetny.1 t h i oe s t e r , py r r dy 1 ester, 
pi pe r :.d l ny 1 ester", 0 - q u r r i o \ y \ ciioestei:, or an ester with a 
N - h y el r o x / c o m p< o ' i n d s u c h a s N , N - i i m ( j t. In y 1 h y d r o x y .1 a rn i rtr, 

00 '! -hydroxy-2- ( 1 H J - pyri.Jon-, ri-hyoroxynucc ciitcd-, 
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N - h yd roxvph t h a ! a mi (• • , 1 - h y ;i 2' ox ybo r a .: o t.na z o 1 e , I - h y d r ox y - 6 - 
chl- >rcben;:.-.i r : azoic, etc. i , isocyanic acid or „ salt thereof 
(e.g. sodium isocyanate, etc.), lower alkyi i socyanate (e.g. 
methylisocyanate, o t hy Li ox:ya nn te , -rt.c.j, and the like. 

This reaction car: be carried oot in the presence of an 
organic or inorganic base such as ci.lkali metal (e.g. lithium, 
sodium potassium, etc.), alkaline earth metal .e.g. calcium, 
et::.), alkali metal hydride (e.g. sodium hyaride, etc.), 
alkaline earth metal hydride (e.g. calcium hydiide, etc.), 
air-uii metal hydroxide (e.g. sodium hydroxide, p ; .,.-..<• : or: 
hv ' i, ' v;,,| d etc.;, alkali neral :ari>ona:e (e.q. sod:um 
oaroonit^, pot assium carbonate , etc:.!, alkali meoai 
bicarbonate (e.g. sodium bicartDnat:.., potassium bicarbonate, 
15 et,: * > ' aIkali metdi alkoxide (e.g. sod i urn met hoxl de , sodium 
etno.xide, potassium tert-butoxide, etc.), alkali metal 
a 1.-:. an oic acid (e.g. sodium a:etate, etc.;, t ria 1 kyiamine 
■.e.g. rnerhylamine, etc.:, pyridine compound (e.g. pyridine, 
lutidmo, pi.-oline, 4 -dimef h y 1 ami copy r i d i ne , etc. ), 
20 gu onolme, and the like. 



i n 



3 0 



'i r 



In case that the aeylatLng agent is used in a free form 
or its salt in this reaction, the reaction is preferably 
carried out m the presence of a condensing agent such as a 
carbo-Jiimide compound [e.g. N , K ' -d icyc 1 ohexyi ca rbodi imide , 
H-c-yclohexyl-N' - ( 4 -diethylami nocyclohexy 1 ) carboli Lmide, 
N, I." -diethyl carbodi initio, N, IJ' -di i sopropylca rbodi Lmide, 
r J - e ■ t. h y 1 - N ' - ( 3-dimethy 1 ami nopropy 1 ) ca rbodi irr.ide , etc. ] , 
a ketenimine compound (e.g. N , M ' -carljonylbi s ( 2 - 
me t. h y limidazol e ) , pontame t h y 1 e n e k eter.e-H-c yc lohe.xylimme, 
di pheny L ke t ene-M- cy c 1 obex y 1 i nu n-r, et : . ) ; 
an olefinic or acetylenic ether compounds (e.g. 
ethcxyacet yiene, (brhlorovinylotiiyJ other), a sulfonic acaoi 
ester of N-h yd r ox y ben rotriazol e derivative [ e . a . 1- M- 
chloi ebon::,, rv.su 1 fo:,y ],.;.■■,•; - tl -ciil,. 1 - ] H-b-nzor r i as -., ! e, .n ■.- : 
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c; c omb : no t i an o t tr la .1 r:y]ph:)sphi t e or t r iplienyipiiosphi ne -and 
ca r Don < • • • rachloricie, d i su 1 f i do or diazenecii on rboxyl a to ( o . 
d o : r p, 1 di u cenooi i ca rooxyl at e , eto. ) , a phosphor lis compound 
U- - a- ethyl f^olyp:iospr.ai:e f isopropyl palyphosphat.^, 
phosphoryJ chloride, phosphorus trichloride, etc.) , t.hionyl 
ch.Ior j de, axaly] chloride, N-ethyloenzisoxazolium salt , 
N -ethyl -5 -phenyl isoxazol ium-3-sui f on a t e, a reagent (reterred 
to a so-called x *Vilsmeier reaoent") formed by the reaction 
of an amid- compound sues a s N, N-di ( lower) al ky.I rormamide 
•! e.g. -dime thy i t ormamioe, etc. ), N -me t h y 1 t o rmam.i ie or the 
lice with a h a i • • :t m • • :ru a una such i rtionyl chloride, 
tdc • oa. > • • ' c. 1 : : d- , j a .sge:o- or tne like, and ? :s- like. 



react i :n is esaody 0-arried out in a conventional 
lo solvent winch >oes not adverse i y influence the reaction such 
as watei , aceoce, d r ch 1 o r ome t ha ne , alcohol (e.g. methanol, 
ehhario 1 , etc . ) , Let r a nyd r o f u i aro pyri dine, 
N, N-limethylf ormamide, etc. , or a mixture thereof. 

The reaction temperature is not critical and the 
20 reaction is usually carer ieci out under from cooling to 
h eat i r. q . 

Process 1_5 

The compound (I-r) or a salt thereof can be preparer] by 
'- r > subjecting the compound (I-t) or a salt thereof to a removal 
reaction o f t h to a rn i n o - p r o t e c t i v e group. 

Suitable salts of tree compound (I-t) may be the same as 
those for the compound (I). 

idee reaction ot fh^s process can be carried out in a 
3 0 manne r similar t o t h at: ir P r o c e s s 1 . 

P roce ss 16 



The compound f I - v) or a s, : i ♦ thereof can ice prepares by 
subjectinq the compound (1-u) oi a salt tlooeer to a removal 
reaction of th- to b ce y a o ; v- g roup. 
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Suitable 3a] t. s of th- compounds ( I - u ) and (I -v) may be 
If:- sarno as those for th^ comp'"njnd (I) - 

The react ion of t h i . • pi uouos on ; be cdi: iea out in a 
ma nn o r s i m i 1 a r r. o c h a t i Proc e s s 1 . 

Process 17 

The compound (i-x) or a salt thereof can bo prepared by 
o x l d a t i n g t h e < omp ourd ( I - w ) o r a salt t h ereof . 

Suitable sal to : • i the compounds (T-w) and (I-x) may be 
10 ; h • • same <^ s i n • • s ♦ > i o r the co>mpco:nd (1) . 

The react i s: od t ; . 1 . . or excess can be carried our. in a 
ro Mn -o s i m i 1 <_i i" o^ ! nao i r; h r ^ -cess 3 . 

o: ••♦•s.s 1 a 

10 The « •• op.S" ?u ud (i-z) or a salt thereof can be prepared by 

reducing the compound (1-y) or a salt thereof. 

Suitable sait^ of the compounds ( T-y ) and (I-z) may be 
the same as tnose 1 o r the compound (1). 

The react ion of this process tan be carried our in a 
2 0 m a n n e r s i mi 1 a r t. e chat 1 n P r o c o s s 3 . 

hocess JJ* 

T h e o omp ound i 1 - a b ) or a s a .1 t thereof can b e p r e p a r e d 
by oxidating the compound (I-aa) or a salt thereof . 
2 5 3 u 1 1 a b 1 e s 3 1 t. s o f t h e compo u nd s (I-aa) and ( 1 - a b ) ma y 

be tie same' as those for the compound (J) . 

Tne react, ion o > f t h i o p r _> o e s s c a n b • c a ror i e d o u f i n d 
manner similar to that in \ : • ♦ • s s /_ . 

0 0 [' rose s s 2 0 

T he ■ - "or p o u n d ( I -- a c ) or - s a 1 t t h e r e c , i can b *■ - p r' e pare d 
by a cy fating the compound (:-v) or a salt thereof. 

Suitable salts of tie- ee>mpound (1-ac) may be t same 
a s tnose far t h e c omp o u n d ( I ; . 
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The ::>■ i •{ : 00 of t h i s process can be carried out in a 
manner similar t o that i n Process 14. 

Proce ss 2 1 

The compounJ ( 1-ad i or a salt thereof can bo prepared 
bp reacting * h • compound (XI) or a salt, thereof with the 
compoinci (XII) or e salt, thereof . 

Suitable salts of the compounds H - ~ d ) , (XI } an i {XII; 
may i. - • - ie- same ao thosr for to.- c onq )ound (I). 

The t -act j. .on of Tins process. cm b- • carried out. in a 
manner similar to that in [no- -:s a. 

The •: u r i I (I-p) or a :e 5 \ : tnereof coin be e : • • f a r e i by 

subject inq the c ompound [ I - a-:-. ) or a salt, thereof to a 
removal reaction ol the car b :o:y-protect ive group. 

.Suitable salts of the cc^mpound (I-ae) may be the same 
as those for the compound (1). 

The reaction -of this process can be carried out in a 
manner similar to that in Process I. 

tooooess 2 3 



The compound (I-ag) or a salt thereof can be prepared 
by reacting the compound ( I - a £ ) or a salt thereof with a 
subst l tut e : c a m i. n e . 

Suitable salts of the compounds (I-af) and M-ag) may 
be the same as those for the compound (I). 

The reaction < ! this pr-cess coin bo carried out in a 
manner similar : • > that \ i . Process 4. 

The compounds^ obtained above can be isolated ins 
pun lied by a con von t i sua a 1 method such as pulver lOcCion, 
r e c r y s t a 1 1 i. z a t i on, c o I urn r ) c r i r" com a t c ■ q raphy, repi --o .: ; i t a t ion 
a r i d the like. 

Tfe- ohiect compounds Ccan be t r a r . s I or mod lrde t.haii. 
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Sdlt.^; in (ii o o n v e n t ; ■; ) ri a i ma n r 1 

t is t. ■ > be :: ^ * - i that the oddest compounds may include 
one or more 5t.ere:ss Cfioic or opt ;cdi isomers due to 
asymmetric -carbon atoms, and , ! ! of such 1 corner s and mixture 
thereof are mciud-d within the scope of this invention. 

Collagenases initiate the degradation of collagen in 
vertebrates and, :n addition to their normal function in the 
metabolism of connective tissue and wound healing, tney have 
been implicated to be involved in a numb-r of patnoloqical 
conditions sues as ioint destruction in rheumatoio arthritis 
p eric > d o n t a 1 r i r s e a s e , c o r n e a 1 iloeratioio + urr c r motcstasis, 
cstooartrm i + - s, dooubi tus restenosis j : t. • e pe rcu t aneous 
1 1 ansl amine ! coronary angiopst y , osteoporosis, nsor rasis, 
chronic active hepatitis, autoimmune keratitis, and the like 
and therefore :he compounds of the present invention are 
useful for treating and/or preventing such patholocical 
cond i t ions . 



Inhibitory activity of MMF can be assa^'ed by 
convenrionil f ore net.hod as mentioned below. 



Test Methods : 
Test Method ] : 

_I n hit 1 i t , o r y _ac t iv : ty of human MM P- 1 

Human co 1 1 a oena se was prepared from the culture medium 
of human skin fibroblast stimulated with inter ieukin-lp (1 
nq/ml). Latent ceddagenase was activated by incubation with 
tryspm (200 jig/ml) at C— ^ for 60 minutes and the reaction 
w^s stopped by adding soybean trypsin inhibitor (800 uo/ml). 
Col 1 agenase act:ivi t. y was determined using FI TC- 1 abe 1 eci calf 
• ;K j - ' :d'f I collaqes. F 1 To - co 1 1 a gen ."2. a mg/m:} was 
ciouba:ed at 5 7°C for 120 minutes with the activated 
coll agenase- and test compound in 50 mM Trie oufier 
f cent a. i rung 5 mM Cat"']-, 2 00 mM NaCi and U.Oic NaN-; , rH 7 . 5 ) 
Aidre: stopping the on cyme comoi by adding the equal 
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v cm- • of 7 0;, ethanoi-200 rr.M Trie buttei (pH d . t ) , the 
reaction mixture was cen t r : i a ged , and oo 1 1 a qe n a s o active 
wac hC imated by measuring the f 1 uo r e a cor no- intensity of 
supernatant at 4 9 3 nn. (excitation) and tin) nrn (emission) 

Te:c Method 2 : 

Intubitorv activitv o: human MMP-9 



1 L V 



The- inhibitory activity of test compounds against human 
MM? -9 were measure.! by using commercial kits (Yaaai, Japan), 
e-i a t inol yt :oc activity was determined by monitoring the 
degradation of F [ To - 1 : ibe .1 ed bovine type IV rdlagen a f:er 
inn!h " l:ori > : ** hour.; at 4C~C. Ti;> amount, of degraded 
collagen was estimate] by measuring tin., f i uorescence 
intensity at 493 n::i ( c>xc:i t a t ion ; and 920 nm (emission). 

Test Method 3: 

L n 111 ^ 1 r ° £JL : c A ^_ :! +t - V ° *" h u m a r: M M p ~ 1 ^ 

The inhibitory potential of test compounds against 
human MMP-13 were assayed by using commercial kit (Chondrex, 
U3A: contained truncated form of human recombinant MMP-13 
and fluaroqenir: peptide substrate. Activity of human MMP-13 
was determined by monitoring the degradation of fluorogenic 
peptide substrate after incubation for 1 hour at 35°C and 
estimated by measuring the fluorescence intensity of 
degraded peptide substrate at -19 3 nm {excitation- and 520 nm 

( errs ss : .11 ) . 

Test Method 4: 

I n h i b i tjyjry __a_c t lvi ty o i _h uma n_ MM P - 8 

The inhibitory potential of test compounds against 
human MMP-8 were assayed by using commercial kit (Choncirox, 
USA) contained recombinant human p>r o - MM P - 8 and FITC-- labeled 
f e J opept id-- t r eo soluble bovine type I collagen as a 
substrate. R-combinant human pro-MMP-r; was activated by a 
s^guonf l a 1 i i cades f. i on w i ■ h me roar y com} - cum i and p rot e l naso 
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at ' 35°l £ -jr i hour. React, i on mixture c< staining ihe 

activated r^M P- 8 r substrate, arid test compounds wer- mcuoated 
- : f r '° - hours. After sropping the enzyme reaction by 

uddmq the stop solution ( o-phena t h r o L i ne ) , tne ruction 
mixture was centnfuged and MMP-8 activity was estimated bv 
measuring the fluorescence intensity of supernatant at 4 00 
nm (excitation) and 520 nm (emission! 



For therapeutic purposes, the compounds and 
pharrr.ac:eu t ical 1 y acceptable salts fnereof of the oreserit 
invention com be used in the form of a pharmaceutical 
preparation ouiitdininq, as an active ingredient, one of said 
compounds i n ainnixtare wit h a pharmaceut ical iy do:eotablo 
c a r r i e r si c h as a n o r g a r i r c o r : so a a n i : ; o lid or liquid 
excipienf suitable for oral, parenteral ::> r external 
admini strut 1 on. The pha riuoe;.;! ; cal prepa r a t i oris may be 
capsules , tablets , dragees , qranu i es , solvit i ons , suspensions, 
emulsions, sublingual tablets, s u p p o scones, ointments, and 
the like. t f desired, there m^y be included, in these 
preparations, auxil i ary substances, stab i .1 ismg agents, 
wetting agents, emulsifying agents, bufrers and other 
commonly used addict i ves . 

While she dose of the compound will vary depending upon 
the age and condition of patient and the like, in the case 
of intravenous administration, a daily dose of 0.01 - 100 mg 
of the active ingredient per kg weight oi a human being, and 
in the case of intramuscular administration, a daily dose of 
0.05 - 100 mo of the same per >:g weiqht of a human being, or 
in the case of oral administration, a daily close of 0.1 - 
100 mg of the same per kg weight, of a human bo i rig, is 
generally given for the boatmen* of MMP oi I 1 N V (/. — mediated 
di s eases . 

In order to illustrate the usefulness or the object 
compound, the pha rma co L oq i ca .1 test data of a rep t e sen t. a t i v- 
compound of the- coiTipoundo a ■ shown in t to- td Jowinq. 
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Inhibitory activity or MMP 
1 . Test. Method 

Inhibitory activity of human MM P- 1 3 as mentioned above 

1 . Tes t Compound 

C o m p o 1 1 n d • d f L xamp] e 15 

3 . Test kesut 



Too t CCsiO-.,^ ) i j i id 


I n h ltitor y act i v 1 1. y 
f 1C 5Q (nM) ] 


Kxamp J e 1 5 





The I'll lowing Preparations and Examples are given for 
tie- purpose of illustrating the present invention in detail 

b The abbreviations used in this description are, for 

e x a mp .1 ee, 3 s foil ows . 

Alb: a in i. n o isobutyric a c l d 

Abu : aminobut yric acid 

0 4 P y A la: A - p y r i d y 1 a 1 a n i n e 



% 
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bjqj p a r ati on 1 - 1 ) 

N-Ch.IorDs^cciiurnide (2.67 q> Wd^ r.tdded gradually over 
30 minutes tj a stirred solutior. oc t o t. r a 1 1 y ei i o - 2 H - t h i op yrar; 
<2.04 q) oenzene (20 mi). Tre- t ompo r a t. u r o was maintained 

3 at 20-30°b by r ri t e rm l 1 t e n t external cooling. The mixture was 
stirred far .1 hour and rapidly filtered to remove 
succuumide. The filtrate was added to a solution of 
4 -an i s y 1 ma -lines i urn bromide in diethyl ether which was 
prepared f rorr. 4 -an: sy 1 bromide ( 7 . 4 E> g > and magnesium 

10 turnings <3.37j o) in (diethyl ether (30 ml) 1:1 a usual 

manner. Trie rat.- o 1. addi t. ion was .each that trie tempera t u re 
of the reastiori wai; ma : n t a l nod between 1a-;t°ry The 
result, ant mixture* was. stirreei at r oom t empe r a t u r e tar 17 
h-.s ti s i • r.-eamp s.-i by the addition roe and a 203 

10 aqueous sedation ol sulfuric acid. The organic layer was 
separated, w, ashed twice with water, once with IN sodium 
h y drex l d e s o Latito, t wice w i t h water, t h e n o n c e with brine, 
and dried ^ver maqnesruiri sulfate. Removal of the solvent, 
f ol. lowed by washing with methanol , gave 3, 4, 5, o-tet rahydro- 

20 2- { 4-met hoxypheny 1 ) -2H- th iopy ran (1 .22 q) as a colorless 
powder . 

np : e2~3 5°C 

lb (KBr) : 1 o 1 0 , 1 5 14, 12 52 cm" 1 

NMR (E)M30-d 6/ 6): 1.35- 1.65 (2H, m), 1.7-2.1 (4H, m), 
25 2.56-2.64 ( 1 H, m), 2.73-2.86 (1H, m), 3.72 (3H, s) 

3.34 (1H, dd, J-11.0, 2.7Hz), 6.8^ (2H, d, 
d = 3 . 7Hz ) , 7.24 (2H, d, J-- 3 . 7Hz) 
Anal, o'a bed . for • ' yiq el : t: eO.lO, H 7.74 

Found : C t t2), H 7.68 



Pr e pa ra f io < . I -2 ) 

1 . 0M Solution of boron t r ilo ornide in d i eh i or omet ha ra- 
(8.27 ml) was adeb-o dropwiso to <_i stir i pd solution of 
3 , 4 , 3 , 6- 1 e t rahyd r o- 2 - (4 - me t hoxypheny! ) - 2H - t: h iopyr an (71k mq . 
m dsOiiorcnetnan- (10 ml; uneko i ee- 'e, v lin :i and the 
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result, irig mixture was stirred lor 7 hours while the 
t. empe r a t: u r e. was all owed t o r 1 s e t o r evom t empe r a t u r e . T h e 
r e a ^ t : :> n m i x t a r e was evaporat e d i r , va ::uo a nd trie res i d ue was 
partitioned between etnyl ae^tate and water. The orgarnc- 
^ layer was separated, washed with brine, dried over sodium 
s u 1 f a t e , a n d e v a p o rated i n v a c u o . Th e r e s i d a e was 
chroirao;:^raphea (eluer.t : toluene - ethyl acetate) over 
-lied qel g) :;> afford d , 4 , c , , f, - 1 e t r a n ydro -2 - ( 4 - 

nydr oxypneny.L ) -2H- t.h i spy ran (600 mq) as a col earless puwder . 
10 mp: 138-14 d.O'hd 

I :\ (KBr ) : 3 4 2 1 ( o r ) , 1 ~'4 1 sin" 1 

MMFe f I )mso- ■ e^ / 6; ; 1 . 3 8 - . 0 3 (2H, m), .1.7-;. 02 (4H, n ) , 

7 . 2 - ( 1 H , br d , J - L 3 . 8 H z ) , ? . 7 [ - 2 . :-: 2 Mo rn ) , 7.78 
( 1 H , dd, J-10.-, ._ . 5Hs \ , 6.28 (211, d, 2-8 . oHz) , 
15 7.11 f 2H, d, J- 8 . 2Hs ) , 9.32 ( 1 H, s ) 

Preparation 1 - 3 ) 

A mixture of 3,1,3, n - t e s r a h yd r o- 2 - ( 4 - n yd roxypheny 1 ) -2H- 
thiopyran (378 mg ) , 4 - oreimoch 1 o roben zene (683 mg ; , 
20 8-hyaroxyquinol ine (.17.3 mg ) , potassium carborato (247 mg ) , 
and oopper (1; chloride (11.8 mq i m I , 3-d imet n y 1 - 2 - 
irnida ze, 1 .-oi none (1.73 g) was stirred at 1S0°C under a 
nitrogen atmosphere for 2 1 hours and cooled to room 
temperature. The reaction mixture was partitioned between 
22 ethyl acetate and water. The organic layer wa separated, 
washed with a ill aqueous solution of sodium hydroxide and 
brine, dried over magnesium sulfate, and evapc rated in vacuc 

The res i cue was ch roma t oq r aphed ( e 1 uen t : n-hoxa ne -toluene) 
over s . b: ra go ! to at forei 2- [ 4- ( 4-chlorophenoxy) phenyl ] 
80 3, 4, 5, d-t.etrahyd.ro--2H--th...opyran (417 mq) as a colorless 
powde r . 

mp: 6tC 2-7 0 . 5°C 
: 2 (KBr) : 1274 cm"" 1 

NMR (CIX21 b) : 1 . 4 3 - .1 . 7 7 (2H, rn;, 1.8 3-2.2 (4H, m) , 
0 0 i.r.f. (If!, rn) , 2.-::-x.f)2 (in, no, 3.H4 (12, dd, 
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J--U.6, 2.6H::), t-.8H-6.97 (AH, m), 1 . 7 ;4h, ni 

7r opa r a s i on 1 - 4 ) 

An aoueous solution (23 ml) of OXONE1 ( 2 KM S3) cs rol 20 ^ ■ K ■-> SO^ , 
1-82 g) was added dropwise to a suspension of 2-[4-(4- 
chl or aphenoxy ) phen y 1 ] - 3 , 4 , 5 , b-to t rahydro-2H-thiopyran (60 0 
rnq ) in methanol (2 3 ml) under .ire cooling and trie resulting 
mixture was stirred at r :>om tempera t u re for 17 hours. The 
react i on mix t ure was mi xed w i t h an aqueous sola: ion ( ■ C) rnl ) 
of sodium sulfite (74b nrj) at room temperature, stirred at 
the same temperature for a while, and concentrated m vacuo. 
r ' 4 • '• ] 1 1 ' • • - ; : pint it 1 uiitrd net ween ethyl noet are and water, 
organ. is layer was separated, w is;;-d with brine-, dried 
over sodium . '> u ± ! a 1 • ■. , and evaporated in vacuo. 7h-. • residu- 
was washed with n-nexane to afford 7- ;4- ( 4 -ch 1 o r jphen axy ) - 
phenyl] -3,4, 3, b- t et rahyd ro-2H-t h i opyran 1, 1 -dioxide (636 mg) 
as a col or' less powder, 
rnp : 131. 5-152°C 

IR (KBr) : 1313, 1247, 1120 cm -1 

NMR (CDCI3, 6): 1.63 (1H, m), 2.04-2.26 (4H, m), 2.37- 
2.36 ( 1 H , m ) , 2.96-3.13 ( 1 H , m ) , 3.24 ( 1 H , m ) , 
4.01 (1H, dd, 7=12.8, 3.1Hz), 6.92-7.03 (4H, m), 
7.28-7.42 ( 4 H , rn ) 

< + ) APCI MS m/z: 3 36 (NT + H) 

Pyr_e pa r a 1 1 on 1 - 7 ) 

1 . 5M Solut ion of lithium di 1 s opr opy 1 am i de mono 
t e t rahydroiuran in cycionexane (1.47 ml) was added dropwise 
to a stirred suspension of 2- [4- ( 4 -ch lorophenoxy ; phony] ] - 
3, 4 , 5 , 6-t.ct roahyoiro--2H--- tdni opy ran 1, 1 -dioxide (621 mg) in 
tet rahyd] of uran { ' ' ml) under a nit roqen a t rnosphe r e and dry 
] re ~ di'-toriH cooling and the resultant suspension wa:; 
stirred under the same- condJaons for 2 3 mmuteso A 
solution of allyl bromide (491 rnq ) in tetrahydrof uran {7.7 
ml ) w ; . added • i r < go 1 s • • theorem .ard t h • lesullant mist e : • • w 1 . ^ 
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stirred under the 3 ante conditions for 2 hours and 3c minutei 

After addition • t a saturated aqueous solution el ammoni urn 
chloride under tee same conditions, the react ion mixture was 
extracted wit:i ethyl acetate. Th^ extract was washed 
successively with IN hydrocnloric acid, brine, and a 
saturated aqueous solut ion of sodium bicarbonate, dried over 
magnesium sulfate, and evaporated :n vacuo. Tne residue was 
ch roma t og raphes: (eluent : toluene - ethyl acetate) over 
si i ica gel to afford 2-al lyl-2- [4- ( 4 -cn .1 o r opdiexexy ) phenyl ]- 
3, 4 r : o n-t er rahydr: o-2H-th r >pyran 1, 1- dioxide ( 4 1 :< mg ) as a 
col • c less o i I . 

I c : 3 : [ m ; : 1 0 3 - , I 3 I I , i 2 4 3, lid * cm " J 

NMP :'d.)'M , , (V; : ! . t ; - : . >o (gn, r:p , 2.09-2.21 (311, to , 
2 . 3 3-2 . 6* ( 1 H, m) , 3 . 36- 3 . 09 ( 2H, m) , 3.13-3. 30 
c d i, m) , 3.02-0.0^ (Id, no, 3.1.4-0.3] (2M, m), 
6. 94-7.03 (4H, rn) , 7.31 (2H, d, J-9.0H::), 7.61 <2r 
d, J-0. GHz) 
( + ) API-Ed M2 m/c: 300 and 401 { M + t-Na ) 



d i ox ide (1 62 mq 
n i t r oge 
rood to 



' 0 P : -~-Oo r a t ion 1 - 0 ) 

1 . bM So lut i on o f 1 i t hi urn d l isop ropy 1 am 1 de mono 
t et x. an yoi ro 3 u rat. in eye 1 ohexane (0. 34 ml j was added dropwise 
to a stirred solution of 2 - a 1 1 y 1 - 2 - [ 4 - ( 4 - 

ch lo ropnerroxy ) phenyl ] - 3 , 4 , 3 , 6 - t e t ran yd r o-2 H-thi opy ran 3,1- 

i n tetr a h y d r o f u r a n ( 2 . 3 m 1 ) u n d e r a 
■] atmosphere arid dry ice - acetone cooling and the 
it solution was stirred aider the same conditions for 
3 3 minutes. A sclution of" methyl h iio«- (134 mg ) in 
t er. rahydro f uran (0.3 ml) wa._. added dropwise therein =*rid the 
30 resultant mixture w^s stirred under the same condition for 1 
hour and 2 0 minutes. After addioion of a sat urar ed aqueous 
solution of ammonium chloride under t in • sarm cond 1 1 1 on s , the 
reaction mixture wo. exo. r acted with ethyl .ooActe. The 
extract was waslied s ac ces s l ve 1 y with IN hyanchl 3i U' acal 
3 : • end brine, i: o a -vor sod l urn sulfate, and evaporated in 
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2 0 



3 0 



vacuo. The res::;iu- was ch romu t; oq r aph eel Osiuent: t,)lueric - 
etnyl acetate) over s: ]ica gel (8.1 g) t > P P r d 2- i 1 .1 y ! •-. :- 
< 4- ('1-chlorophen^xy) phony] j -3, 4 , 3, 6- t e t r ,i i 1 ydr o- 6-met h y 1 - 2 H- 
t.toopyrari 1, 1-d: v-;ide (73 mg ) as a paste. 

IF. (KBn: 16 3a, 1 284, 1244, 1126 cm" 1 

NMR (CDCI 3 , 6) : 1.38 (3H, d, J=6.7Hz) , 1.82-2.23 (5H, 
m ) , 2. el (1H, in), 2.9 9 (1H, dd,= 14. 3, 7.7Hz), 
3.32-3. 8 : < (2H, m), 3.02-5.08 (1H, m ) , 8.1o-5.29 
(2H, me, b. 95-'?. 02 (4H, m), 7.28-7.33 (2H, n) , 
/ . 8 7 7 .3- ( 7 H , m ) 

( 't ) APC.I MS rre z : 39] and 3 Ci < ( M f t H ) 

! J rer.)d iati on 2 



l ' ; ' ; 4-C\i 1 oi c-phenoxy) pheny 1 J -3,4,2, 6- tetr ahydi o-2H- 
thiopyran (148 mq) was prepared from 3 , 4 , 3 , b- 1 e t r a h vd ro- 2 - 
( 4 -hyciroxyphenyl ) -2H-t:.hi opy ran (2 92 ng ) and 4- 
chloroi od- oberizene (4 30 nig ) ma similar manner to that of 
Pr opa r a t i 1-3) . 

mp : 09.9-70. 5°e 



Preparation 3 

2- [4- (4-Chloropheno:-:y) phenyl] -3,4, 3, 0 - t e t r a h ydr o - 2 H - 
thiopyran (9" mgi was prepared from t e t r a hydr o- 2 H - t h i opy r an 
(510 mg ) and 4 -bromo- 4 f - ch 1 or odi pheny 1 ether (2.12 q) in a 
similar manner to that of Preparation 1-1). 

mp : 0 9 . 3-7 0 . 5°7 

Pr epa rat l on 4 - 1 ) 



3- Onlorova 1 ery 1 chloride (17.1 q) was added dropwise to 
tirred suspension of aluminum chloride (14.7 q) in 
dich 1 oromet riano (125 ml ) under a nitrogen at. mo sphere and ice 
coolrng over 3 minutes and the resulting solution was 
stirred under the s .em conditions for 10 minutes, then 
therein a solution of 4 - rd i [ o r od r ph en y 1 ether (20.5 q) m 



d i chl oromet hun- { 1 ! 3 m 1 ) was «:dd> 



uropwro. 1 over 3 0 minutes. 
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The resulting mixture was stirred under the same condiiions 
io ^" 1 hour and IS minutes, and poured i nr.o a mixture of 77 
nydro ch .1 or ic acre and ice. The organ .; s layer was separated, 
washed with brine, dried over sodium su Irate, and evaporated 
5 rn vacuo. The :> i 1 y residue was powdered from n-hexane to 
a i r ord 4 - ( S- c h 1 o ro va 1 e ry 1 ) - 4 ' -ch 1 oro dipheny 1 other ( 30 .9 g ) 
as a c o 1 a r 1 e s s powder . 
nip : 3 9 . 9-00 . 5°C 
IF. ( KBr ) : ] 67 2, 12 5 3 c::~ L 
10 NMR (CDC1 A , 6) : 1 ♦ H >- j .91 (4H, in ; , 2.93-3.02 (2H, rn), 

: ^ N : { 2ri , m) , 6.96-7.02 (4H, rro , 7 . 3 e (2H, d, 

0- c d OH- , . on ;2II, d, 3-- . 9hz) 
< + ■ Aid -d-d: MS nod:: <: 4 \ , 3 4' 7 an :i 34 9 (M 4 +Na) 

1 3 p repa r a t i on 4-2 i 

A solution or sodium borohydride (2.1b gi in water (59 
ml) was added dropwise to a stirred suspension or 4- (5- 
chiorovaleryl ) -4 ' -ch 1 or odi pheny 1 ether (30. 8 g) and sodium 
bicarbonate (9.61 g> m ethanol (430 ml) under a nitrogen 
20 dlirijsphere at room temperature over 1 0 minutes and the 

resulting mixture was stirred under tne same conditions for 
3 hours. After removal of ethanol, the reaction mixture was 
acidified with 3N Hydrochloric asid (70 ml) and extracted 
with toluene. The extract was wished successively with 

2 3 water, a saturated aqueous solution of sodium bicarbonate, 

and brine, dried over sodium sulfate, and evaporated in 
vacuo to afford 4- ( 0-ch i ore- 1 - h yd r ox ypen t y 1 i -4 ' - 
chiorodiphenyl ether (31. 1 q) as a yellow oil. 
IK (Id 1m) : 338 : ; fbr ■ , 1 242 crO ~ ! 
30 NMR (CDC1 3 , b) : 1.4 3- 1.89 (7H, m ) , 3.53 «'2H, t, 

0-6. 6H7.) , A. hi (1H, m; , 0.39-7.01 (4H, m), 7.24- 
7.34 y AH, m ) 
v + } AP1-ES MS m/n: 34 7 , 34 9 and 331 (M + +Ma), 

3 1 1 and 3 1 J ; M 4 -HCi t Na ) 
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Preparai i - s i 4 - J ) 

Th:o;:y] chloride- (31.2 g) was added Iropwise to a 
st. i rreei : ■ i us i on of 4 - ( S-chloro- \ - h yci r ox y per ■ t y 1 ) -4 ' - 
chlorodi oheny 1 edier (31.0 g) in chloroform (383 mi) under 
ice cooling and the resulting soiutoon was stirred under 
reflux for- 4 hours. The reaction mixture was cooled to room 
temperature .-ml evaporated in vacuc . Trie residae was 
partitioned between toluene and water. Trie organic layer 
w . i s separated, wasned with a saturated rtieous solution cc 
sodium bioarbonate (twice) und br no, Irnol -over so:iium 

1 - o - , end • -vao-.o ai ed in vacuo to i a i 4 - c a 1 o r o - 4 ' - ( 1 , 7 - 
d ^ ch loropenr c 1 > d i pnerc/I oche. (3 . 7 g) as a oa 1 • • brown oil. 

Tb (trim) : 124 2 an" 1 

NMK f CD-: I >, iS) : : - 4 - 1 . ^ 5 (411, rn), 2.02-2. 10 (2H, m), 

■3. : > * (2H, t, J=h.5Hz) , 4 . Kb flH, do, 0=7.9, 6.6Hz), 
6. -11-7.00 (4H, m) , 7.27-7. 38 (4H, m) 

Prepa ration 4 -4 ) 



Sodium sulfide nana hydra to (21.8 g) was added g radaa :. 1 y 
20 to a stirred solution of 4 - oh 1 or o - 4 ' - ( 1 , a -d l ch lo r open t y 1 ) - 
diphenyl ether (24.0 g) in W , N -d line t h y 1 f o rmami de (DMF, 240 
ml) under ice coo i i no and a njliogen atmosphere, and the 
resulting mixture was stirred under the same conditions for 
2 hours and at room temperature for 2 days, then the 
2 7 r eaotion mi x t u r e was f i 1 1 e r e cl . T h e fit t r a t o w a s. 

concentrated ir. vacuo an^o partitioned between water and 
toluene . The organic layer was separated, washed twice with 
brine, dried over magnesium sulfate, and evaporated in vacuo. 
The residue was ch r oma t og r a phed (eluent: n-hexane - 
30 toluene) over silica gel to ailord 2- [4- (4- 
chl orophonoxy ) phenyl ) - 3, 4 , o , 6-tet rahydro--2H- 
thiopyran ( 1 ;•: . 2 q) as a colorless powder . 
mo : 6 9 . 5 - 7 0 . 



• r epa r a t j. on o- 1 
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( 4-3hl jropn^nyl ) 2- ( 5-r-h 1 orovd Lcry ! ) t h i ophone ( ■; . 75 
q) was obtained i r. - similar manner t : • tha + of Propdiat i on 
4 - 1 ; . 

NMR (CDCL 3 , 6): 1.86-1.95 (4H, m) , (2H, dd, 

[) J=6. 9, 6.9Hz) f 3.3 9 (2H, dd, J=-6. 9, 6. 9Hz) , 7.30 

< 1H - d, J=3. 9Hz) , 7.39 (2H, d, J=8.4Hz) , 7.58 (2H, 
d, J=8.4Hz), 7.67 Cfi, d, J=3. 9Hz) 

P r ' -pa raj". i_c» n a - 2 } 

10 Ethyl 7-ehloro-3- f s- ( 4 - oh 1 orophenyJ ) --thieny] ] hept-2- 

enoato (4.2 <:j } was obtained in a simlai manner to that of 
Propa ra 1. 1 or: 8 - 7 ) . 

NMP (CDCi v 6;; 1.21-1 . 34 <3H, m) , 1.62-1.93 (4H, mi, 
2.53-2.37 ( i r b n. ; , :C06-3.11 (1H, m), 3.52-3.60 
15 <- H / ™) r 3 . 1 2- 3 . o (2H, m) , 3. 88 (0.5H, s), 6.23 

(0.3H, s), 7.2 1-7.34 (4H, m), 7.51-7.5 3 (2H, m; 

Pr e parat ion 6-1 ) 

Potassium tert-butoxide (1.34 g) was gradually added to 

30 a stirred solution of 4 - ch 1 o ro - 4 ' - f 1 , 5 - d i col o r open z y 1 ) - 
diphenyl ether' (3.44 g ) and thiobenzok: acid (1.66 g) in 
N r N-dimethyl formamide (48 m.l ) under ice cooling and a 
nitrogen atmosphere over 5 minutes, and the resulting 
mixture was stirred at the same temperature for 2 hours and 

2h at room temperature for 16 hours. Trie reaction mixture was 
partitioned between ethyl acetate and an aqueous solution of 
sodium bicarbonate. The organic layer was separated, washed 
with a saturated aqueous solution of sodium bicarbonate and 
brine, dried over magnesium sulfate, and evaporated in vacuo 

30 The oily residue (4.63 g) was ch r oma t og r a phed (eluent: n- 
hexane - toluene) over silica qel to afford 4-(l- 
b '3nzoylthio-5-ch 1 orop>entyl ) -4 ' -ch lorod i phenyl ether (1.16 q) 
a s a pin k o i 1 . 

IK (Film) : 1 6 60, to. cm " ] 

33 NMP (CDs | ;/ : ] . o 1 . ,o . (5H, m) , 1.75-1.90 (2M 



% 
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• T 1 r 1.99-2.12 :.]:, m), ?. . '.. « 7h, !. , J=6.6Hz), 4.7' 
UH, t, J-7.8HZ) , b.9Q-6.9s (4H, m), 7 . 2 r - ~ 7 . 5 '/ (' 
rn ) , 7.9 0 -7.96 ( 2 H , m ) 
( + ) AP3-ES MS m/z: 4 f/7 , 4 69 and 47 1 (M'^Na) 

5 

Pi e pa rati o n 6 - 2 ) 

23 2 Solution of sodium rr.ethoxide in methanol (96.5 mg ) 
was added drapwise to a stirred solution oi 4-<l- 
benzoy L thio- 5-chl j ropent yl)-4' -oh I or zdiphenyl ether (22 3 mq ) 

10 in methanol mi; and aoetonitrile (1.1 mi) under ice 

cooling and the resulting mixture was stirred at the same 
: ernper.it ure ror ^ sours, then adoitionai 0 B 5 solution of 
sodium met hox.i i- i n m- -t hcinol ( 96 . 5 mg ) , methanol (1.0 m i : 
and sodium iodide (7.7 mg ) were added therein and the 

It mixture was stirred at. room temperature for 15 hours. The 
reaction mixture was acidified with 3N hydrochloric acid 
(0.5 ml) under ice cooling. The acidic: mixture was 
extracted with toluene. The extract: was washed with water 
and brine, dried -aver magnesium sulfate, and evaporated in 

20 vacuo. The residue ( 1 9 7 mg ) was chromatographed (eluent: 

n-hexane - t ] uerr • ■■ over silica gel (3.9 g) to afford 2- [4- 
( 4-ch Lorophenoxy ) phenyl 1-3,4,5, 6 ~ t e t rahyd r o- 2 H - t h i opyr an 
(114 mo ) as :i col< r '! ess powder, 
rnp: 69. 5-7 0 . ?C 

2 5 

Prepa r <a_t_i on - 1 ) 

■1 - ( 4 -Ch ; on but; yryi ) -4 ' -chlorodiphenyl ether ( e . 12 g j 
was prepared from 4 - ch 1 or obu t y r y 1 chloride (3.10 g) and 
4 - c h 1 o r od i p h e n y L ether ( 4 . 0 9 g) in a similar manner to that 
30 of Preparation 4 - :: ) . 

TP (Film) : 1<_>80, 1250 cm"" 1 

NMR (CD01 3 , 6) : 2.22 (2H, ru) , 3.14 (211, t , J-7.0Hoo 
0-^0 (2h, t: , ,7- 6 . 2 Hz ) , 6.96-7.05 (411, m), 7.3 1- 
7 -40 (2H, m) , 7. 93- b. 0 1 (2H, m) 
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Preparat ior: ' ; -2 ) 

4-(4-ChJoro-lMiv droxybut yi ) -4 1 -chl or odi phenyl ether 
( f;> - ' : - 2) w.Mn P r fpcireri in a s -n: _o manner to that of 
Preparat ; Dr. 4-2 ) - 

NMR ( CDC 1 j , 6): 1 .76-2.01 MH, m) , 3.51-3.64 (2H, m), 
'3.70 (1H, m) , o. 90-^.00 (4H, m), 7.24-7.34 (411, 

(+) ArtT-Eo MS rn/z: 333, 333 and 3 37 (M + +Na) 



P r e paraticr. 
4-7; : o 



- ' - ( 1 / 3 - c:i a chl orobu: y 1 ) d j phenyl ot her (3.73 a 



wan prepared in a similar manner to that or Preparau ori 4-3 
IR ( F±lm) : 1 74 4 an" 1 

NMR (CD 21 3, 6;: 1 .72-2. 3u (4H, rip , 3.37 (2H, t, 

^c-'iHa), 4.8ft (1H, *u 7.2Hz) , 6. b 9-7. 00 (4H, mo 

1 .24-7.3-* ( 4 H , m ; 

(-») A21-E2 MS rn/::: 393 and 295 (M^-Cl) 



P rep a r a t 1 o n 7-4 ) 

2 [4 ( 4 CI i j o r o p h e n o x y) phen y 1 ] - 2 , 3 , 4 , 5 - 
tet rahydrothrophene (3.63 q) was prepared in a similar 
manner to that of Preparat. .ion 4-4). 

IR (Film) : 12 38 cm" 1 

NMR 'CDC1 j, 6) : 1.87-2.02 (2H, ir.) , 2.23-2.4 4 (2H, m) , 
2.99-3.17 (2H, m) f 4.50 (1H, dd, 2-8.4, 6.0Hz), 
6.8R-6.97 (4H, m) , 2.23-7.31 (2H, m), 7.38 (2H, d, 
,1-8 . 3Hz ) 



r 22 e J22 rat: i ' :i n 7 - 3 ) 

2- [ 4- ( 4-Chlorophenoxy ; pheny] ] -2, "2 4 , o- 
tet rahydrothrophene 1,1 -dioxide (3.05 q) was prepared in a 
similar manner to that of Preparation 1-4). 

nap: 74 . 5-7y . 3°C 

I R (Film): 1 3 1 5, 1 2 84, 116^, 112o C m~ 1 

NMR (CDC.L 6): 2 . 1 s -7 2 5 5 (4H, no, ^ . 12-3. 36, (2H, m ) , 
4 * 1 •' 1 f2 2d, .; ■ i } . 7 , 7 . 3Hz ) , 6 . d; -7 . 07 mh, m) , 
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7 - 2S-7 .39 ( 4H, m) 
( + ; AFC] K8 mis: c 3 ana 32 t ( M 1 -f H } 

Prejidra to on 3 - I ) 

T o a s Li spe n s i o n o i a 1 um i n urn c h 1 o r i d o ( 3 . 3 8 3 ) in 
methylene chloride (20 ml) was added a solution of 
5-chl jrova 1 eryl chloride (4.17 g) in methylene cnloride (5 
ml) dropwrse .c 0°C. After being stdrreci for 30 minutes at 
the s :ino temp- rarur-, a solution of 4 -ch I orod ipnenyl ether 
10 ^ Q - 1 i-n moth / i ene chloride (3 ml) was adzied t here i n ana the 
mixture w.jo sr. i rred or: to ioe-bafh • oe A i n i for 2 nours. 
After 4N f t yd r - . > c ri 1 a r i o acid w<js duaea carefully Oj decompose 
excess a 1 ami sum chloride, the organic layer was separated 
ana tno agueo as layer was extracted with ohloroiu rrri (20 mi x 

1 li 2). The comb i ned organ i c layer' was was he- J with water and 

brine, and concentrated under reduced pressure. The 
resulting residue war; wasned with hexane to give 4- (5- 
chlorova lory 1 : - 4 ' - ch L a r od i pheny 1 ether ( . 3 9 g) as a 
s i iqhtly yel low sol id . 

2 0 NMR (DMSO-d 6 , 6): 1.84- 1.93 ; 4 h , m), 2.09 (2H, t, 

J ~ 7 K z ) , :.42 (2H, t, J = 7Hz! , 6.99 (2H, d, J-9Hz) , 

7. Of. <2H, d, J- 9Hz), 7.37 (2H, ci, J-dH;:) , 7.9b (2H ; 

d, J=9Hz) 

2 3 Preparation 8-2) 

To a suspension of sodium hydride (003 oil dispersion, 
3.14 a •< in te t. rahydro f u r an (160 ml) was added a solution of 
tnefhyl phosphonoacet a t e (3.23 mi) in t e t rahydro f u ran (20 
m 1 ) a r 0 °C . After heir g s t irre d 3 0 rn i n u t e s a t t h e same 

80 temperature, a solution of 4- ( 5-chl orova leryl ) -4 ' - 

chlorodiphenyl ether (48 g- m t et r ahydro f ur an (60 ml) was 
added therein, cind the reaction mixture was refluxed 
overnight. The mixture was cooh-d to room temperature, 
poured into water, and concentrated under reduced pressure. 
70- residue was eoCracued is! h -Choi ,uet<jtr (200 ml x 3 ) . 
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The combined ext. r act was was tied w: t.h brine, dried over 
magne s i u n i s u 1 f a t e a n d c o n c ent.r a t e d to q i v e e t h y 1 ' / - c hloro- ^ - 
[ 4 - ( 4 - ch 1 o ropheriox y ) phen y I ) hept - 2 - enoa t e ( b : 2 -- 1:1 mixture) 
( b 7 .4 q ) as a ye .1 1 ow oil . 
5 NMR (CDCI3, 6}: 1.14 (l.bH, t, J=7Hz), 1.2b (1.5H, t, 

■J=7Hz), 1.29-1.40 (2H, m) , 1.50-1.67 ;2H, m), 
1.74-1.89 (2H, it,), 2.45 (1.5H, t, J-'/Hz) , 3.09 
(1.5H, t, J-7Hz) , 3.51 (1H, t, J-7Hz), 3.53 (1H, t, 
J-7bz) , 4.0". (1H, q, J-7HZ), 4.14 ( 1 H , q, J-7Hz), 
10 t>.8-> (0.5H, s), 6.0 4 '0.5H, so, 6.90-7.01 bib, m), 

7.14 (2H, d, J- 8 Hz), 7.28 (IN, a, J- 8 Hz), 7.50 ( 1 H, 
,1, 7 -'bi ) , . 42 id, a, 1 • -bis > 

trejsa r a 4 : : ri 3 ) 

15 A robitiDM cb sodium iodide (123 q) and ethyl 7-rhIoro- 

3- [ 4 - ( 4 - cb lor ophenoxy } phenyl ] hept - 2 -enoa t e ( 67 . 4 q ) in 
acetone (200 ml) was re fluxed for 24 hoars. The resulting 
m 1 x t u r e w a s p o u r e d 1 n t o w a t e r {"'00 ml) a n ci extract with 
e t h y 1 a c e t a te (1 0 0 m 1 x. 2 > . The c omb i n e d orqanic la y e r w a s 
20 washed with wster and brine, and dried over magnesium 

su if at e t -I give ethy 1 3 - [ 4 - ( 4 - ch 1 or ophenoxy ) phenyl ] - 7-iodo- 
hep t. - 2 - f - n aa t. e (67 . 3 g ) ( E : 2 == 1:1 mi xtuie) as -j ye 1 1 ow oil. 
NMk (CDC1. 3 , 6): 1.14 ;1.5H, t, J- 7Hz), 1.2 6 (1.51b t , 
J- 7 Hz), 1.2 !■>-!. 3 7 (2H, m), 1.46-1.62 (2H, m), 
25 1.73-1.94 (2H, m), 2.44 (1.5H, (, b-7Hz), 3.12 

(1.5H, t, J = 7Hz ) , 3.18 (3H, t. , J- 7 Hz), 4.04 (III, q, 
• T= : 7 H z ) , 4.20 (1H, q, J=7Hz), 5.63 (0.5H, s), 6.04 
(C.5H, si, e. 89-7. 00 (4H, m) , 7.14 (2H, d, J-8Hz), 
7.26-7.26 (3H, m) , 7.42 (2H, J, J = fHz) 



30 



1 1 reoa rat i on 8 • 



A mixture or etnyl ^- [ 4 - ( 4 - ch 1 or ophenoxy ) pneny 1 ] - 7 -- 
iode--hept-2-encc.it- (50.8 q) and trn uureci (9.39 g) in etbanoi 
( 1 2 3 ml) was, r e f i u x e d f o r 24 h o a r s . T h - r e s u J 1 1 n q m 1 x t u r e 
was 00c led ares • es c •• 00. C e i r_ ■ ■ eve ethvi ' * aire, d 1 no t h i< ^ - [ 4 - 



WO 00/40576 



9 0 



PCT/J P00/000 18 



4 -chiorophenoxy ) phenyl ] hep t - 2 - erica r. e hyd r or odi ae (70. g ) 
(E:Z - 1:1 rr.ixture) as slightly yellow oil. 
NMR (DM20-d b , b) : 2.0 5 (1.5H, t, J -7Hz), 1.2 4 (1.5H, 

t, d-'diz), 1.33-1.68 (4H, m) , 7.4H MH, L, e-7Hz), 
3. Or -3. 16 (3H, rru f 3.96 (1H, q, J = 7Hr.) , 4.12 (1H, 
q, J = 7Hz) , 5.93 .'0.5H, s), 6.07 (0.3H, s), 6.96- 
7.13 MH, m) , 7.70 (1H, a, J- 3Hz), . 4 6 (1H, d, 
J=8Hz), 7.48 (1H, d, ,J-8Hz), 7.60 ( 3 H , d, 3 = BHz) 
MS (ES- ) m/z: 4 33 ( M-H ) 



1 5 



F' r '^pa rati on 9-1 ) 



4 ( 5 - CI 1 1 e j e v ri 1 e r y » -4 ' — I luoro d iphenyl ether (.3.8b g ) 
w a > ; o b t a i n e d in a s inu 1 a r m a n n e r t <. ■■ t h a t o f Pre p a r a t .ion 4-1 
NMR (CPCl^, 5); 1.81-1.92 (4H, m ) , 2.97 -2H, do, J - 7 , 
7Hz}, 3.o3-3.6 (211, m) , 6.94-7.12 (6H, mi, 7.92- 
7.9S (2H, m) 



Preparati c ) r i * - 2 ) 

Ethyl 7 -chl or o- 3 - [ 4 - ( 4 - f luorophenoxy ) phenyl ] hept - 2 - 
2 0 e no a t e ( 1 . 9 0 q ) wa s ob t a i n e d in a s i m i 1 a r ma nner t o t h ai t o f 
P r e p a r a 1 1 o n ^ - 2 ) . 

NMR (CDC1 V 6): 1.31 ;3H, dd, J = 7, 7Hz) , i. 54-1. 64 

<2H, m) , 1.78-1.88 (2H, m), 3.12 (2H, dd, J-7.5, 
7.3Hz), 3.5 5 (2H, dd, J= 7 , 7Hz), 4.2 0 <2H, ddd, 
25 J- 7 , 7, 7Hz), 6.0 3 (In, s), 6.93-7.09 (6H, m) , 

7.39-7.42 ( 2 H , m ) 



4 - ( 3-Ch 1 or ova lery 1 } - 4 ' -bromod i pheny 1 et. her (6.7 1 g ) was 
o t: ) t a r n e d i n a similar ma n n e r t o t hat of Prepa r a t r o n 4 - 1 ) . 
NMR (CDC I 3, (S) : 1.82- 1.9 4 (4 H, m), 2 . 5- (21!, t. , 

J--:,.5Hz), 5.60 (2H, t, J-f..5Hz), 6.55 (2H, d, 

J - 9 H z ) , 7.00 (2H, d, 9-9Hz) , 7.51 (2H, d, J-9IP) , 

7.9!, (2H, 9, 0- 9Hz; 
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Prepare t .i on J 0_^_2 

E t h y ] s — [ 4 — ( 4 -bromophenoxy ) phony 1 J -'7-chioronept - 2 - 
enoato (7.55 q) was or ••:.<:: :os; in a simiiai manner to that of 
Prepara:.] on 8 - 2 ) . 
6 NMR (CDC!.-,, 6): 1.14 (1.5H, t, S.-lHz), 1.21-1.39 

(1.5H, m) , 1.4 9-1.65 (2H, m ) , 1 .74-1 . 8 o (2H, m ) , 
2.47 (1H, t, J=7Hz) , 3.12 (IH, t, J-7H::) , 3.47- 
3.26 (2H, m) , 4.63 { 1 1 \ , q, 0-7H::;, 4.20 (IH, q, 
,I-7Hzj , 3.89 (0.211, s), 6.04 (0.5fi, s), e.86-6.dO 
10 ( 4H , m) , 7 . 3 9-7 . 2 0 ( 4 H , rrt ) 

7 i r-pci i. m l_ iui: i u - j ) 



E t h v 1 - i. 4 - ( 4 - b r omop h <: ? n o x y ) p h e n y 1 ] -■ 7 - i o d o 1 1 e p t - 2 -enoat o 
(7.83 q) was obtained an a similar manner to that, ot 
13 Preparation 8-3) . 

NMR 02D01 3 , h) : 1.14 i 1 . 5H, t, J-7Hz), 1.21-1.39 

(1.211, m) , 1.49-i.bS (2H, m) , 1.74-1. 88 (2H, m), 
2.47 (IH, t, 3-7Hz; , 3.12 (1H, t, J=7Hz) , 3.47- 
3.5o (2H, m) , 4.03 (IH, q, J=7Hz), 4.20 (IH, q, 
20 7 - 7Hr ; , 5.8^ (0.5H, o ! , 6.04 (0.5H, s), 6.86-6.99 

( 4 H , m ) , 7.39-7.50 ( 4 H , rn ) 

P r e pa rat i o n 10-4) 

Ethyl 7 -ami di not hi o- 3- [ 4 - ( 4 -bromophenoxy ) phenyl ] hept -2- 
25 enoate h y d r o i od i do (10.4 g) was obtained an a similar manner 
to that of Preparation 8-4). 

NMR (DMSO-d b , 6): 1.06 ;1.5H, t, J-7Hzj , . I .24 ;1.5H, 
t, J-7Hz) , 1.35- 1.52 (2H, m), 1.54 - 1.7 3 (2H, m), 
3.06-3.17 (2H, m) , 3.3 c *-3.4 9 (2H, m), i - 9-1 (IH, q, 
30 J--7Hz), 4.13 (IH, q, J-7Hz) , 5.94 (0.5H, s), 6.07 

(0.5H, s), o. 9 6- 7. 11 (4H, m), 7. 5 b- 7. 6 4 ;4H, ito , 
Si .01-9.15 (4 H , m ) 
M7 i,E?hj m/z: 4 7 9, 5 6 3 eTFA) 



!'rer-ai ,o ion 1 1 - 1 ) 
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Methyl A -( 5-ch I o rova 1 ery 1 J phenyl ether ( h . 7 7 g) was 
obtained in a similar manner to t.hat of Preparation 4-1). 
NKk bCDCl-, 6): 1.84-1.34 ( 4 ri , no , 2 . 9 7 o:H, t, 

,J 7Hz), 3.3 3 (2H, t, 2- o . 2:1s ; , 4.8 2 (3H, s), 6.9 4 
(2H, d, 4 "cdx , , 7.92 (211, d, 0-^Hz) 



Preparati o n 11-2^ 

T o a sti rr e o s o- I u t ion c t i i td 1 1 u rn d i i s o f ~> r o p ylarrnae in 
tot rahydrof uran {[.uepared iron d 1 1 sopr opy 1 ami ne (2. 22 g; and 
10 n- butyl, lithium {14.7 mi, 1 . 6M in n-hexaiol in 

t e t. r a h y d r o f u r a n (14 mi) was, a d d e d d r o p w a s o o t h y 1 acetate 
(2.30 oo while ma int. a i n mg -60 U C ora a dry- ice acetone bath. 
The mix; use was stoned for- 1 hour at --6G 0 <2 and quenanea by 
addition o .: s a t. u r at e d aqueau:.; a nun oniur \ c h 1 o r i < :i c o T h e 
15 mixture was extracted with ethyl acetate. The obtained 
organic p h a s e w a s washed with sat u rat e d a q u e o u s a mm onium 
chloride three times and brine, dried over sodium sulfate 
and evaporated in vacuo. The residue was purified by column 
chromatography on silica gel (eluted with 3 to 102 ethyl 
20 acetate in n-hexane) to give ethyl 7 -ch 1 o r o - 3 - hyd roxy- 3 - ( A - 
met hoxyphenyl )- heptane ate (3.56 g) as an oil. 

NMK ( CDC 1 - , f>) : 1.12 (311, t, J~7_5Hz), 1.16-1.30 (IK, 

m) , 1.3^-1.26 (1.H, m) , 1.62-1.82 (4H, m) , 2.77 (IH, 
d, J=16Hz), 2.94 (IH, d, J-16Ilz), 3.43 (2H, t. , 
25 J-6.5HZ), 3.80 (3H, s), 4.04 (2H, q, d=7.3Hz), 

4.38 (IH, s), 6.86 (2H, d, J=9Hz) , 7.31 (2H, d, 
.j--: 9Hz ) 



Preparation 11-3) 

30 A mixture of ethyl 7 - eh 1 o ro - 7 - h yd r ox y- 3 -( 4 - 

rn e 1 1 > o x y p h e n y 1 ) h p t. a n o a t e M . 5 5 q ) , pcta s s a u m : h 1 oa: : o t. a t. e 
(1.47 g) .and catalytic amount, of tetrabutyl ammoni um iodide 
(n-bu/jNl) (130 mg) in U , N - d i nn. ■ 1 iayl i o rmam l a- (30 ml) was 
st irred for- 6 liours at room temperature. The mixture was 

" ; 5 ooui-oi i nt.o sad ai ito-d aaii:e..a: s aminoninra chloride a rid 
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e x i.ra e ted w 1 1 h o thy \ a c o z a t e • . The organic phase was washed 
with, saturated aqueous ammonium chloride three times and 
brire, dried over sodium suirate and evdfoiated in vacuo to 
g i ve ethyl 7 - a ce t y i t h i o- 3 - h ydr ox y- 3 - ( 4 - 
3 me 1 h c x y p h e n y 1 ) h e p t a n o ate ( 3 .61 q ) as an o i 1 . 

NMP (C3C1 3 , ft): 1.12 (3H, t, d=7Hx), 1. 3J-l.tr . 4 2 , 

rr. ) , 1.66-1.80 < .? H , m ) , 1.30 ( 3 H , s ) , 2 . 7 1 ~ 1 . 8 1 ( 3 H , 
rn) , 2.9;. (1H, d, d-13.3Hz), S.R0 (3H, s), 4.0.3 (2H, 
a, l-7Hz) , 4.26 (1H, s) , 6.1-3 (2H, d, 3 ttiz) , 7.30 
10 (2H, d, J-9Hz) 

2 I irpa i a t r on 1 i - 4 : 

A in i x t u r e o i e t a y 1 7 - a ~* fly] f h i o ■ ■ : ; - h yd r o ;-: y - - ( 4 - 
me t hex yphony 1 ) he pt anoa t e (3.60 q) and potassium rarconate 
13 (1.40 q) in etna no 1 (34 md ) was stirred .tor 6 hours at room 
temperature and concen t r a ted in vacuo. The residue was 
partitioned between ethyl acetate and I; 1 aqueous citric acid. 

The separated oigarsic phase was washed with brine, dried 
o v e r s o 3 i urn s u 1 fat e a n ci e v a p orated in v a c u o t o q ive e t h y 1 3 - 

2 0 h y d r o x y - 3 - ( 4 - me t. la o x y p h e n y 1 ) - 7 - me r c a p t o h e p t a n o a t e (3.01 q ) as 

a r i oil . 

NMr. (':DCl 3f ^ } : < 3H ' t, e=7_3Hz), 1.26 (In, t, 

T-7.3Hz), 1.33-1.60 ( 4 H, m), 1.65-1.82 (2H, m), 
2.4 0-2. c . 7 (2H, m) , 2.7 7 (1H, d, J-16Hz), 2.9 4 (1H, 
23 d, J-lhHz! , 3.80 (3H, s), A. 04 (22, q, 6 - . adz) , 

4.3a (1H, s), 6.86 (2H, d, J-9Hz), 7.30 (2H, d, 
J- 3 Hz ) 

Preparat 1 o n 12-1) 

3 0 5 - ( 4 - 21 a o r op n e n y 1 ) - 2 - ( 5 - c h 1 o r o v a 1 e r y 1 ) t h 1. op h e n e ( 2 . 0 3 

q ) was obtain e d i r 1 a s i m 1 1 a r m a n n e t" t. o t la a t o t 3 r e p a r a 1 1 o r 1 
4-1 ) . 

NMP; (CDC1>, ft): 1 . 7 a - 1 . a a (4H/ ? .. ^ 2.9 3 (2 2, t, 

i-7Hz), 3.39 (ah, J -■ 7 H r, ; , 7.12 (211, da, ,1-8, 

3 7 6 H x j 1- 7 . 3 a- 0 . as ( 4 i I , m ) 
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3 0 



P r epa r ation 12-2) 

-thy 1 7-chl :>ro- 3- ; 3- ( 4- i iuorophenyl ) -2-th ;onyJ ] hept-2- 
enoate (1.71 g) (E:Z - 1:1 mixture) was obtained in a 
similar manner to that oi Preparation 8-2). 

(CDC: 3 , b) : 1.24 (I.5H, U, 1.37 (1.5H, t) , 
1.63-1.98 (4H, m) , 2. 5b (0.5H, t , J = 7Hz} , 2.87- 

(1H, m) , 3.08 (0.5H, t, J=7H = ), 3.33 (1H, t, 
^■ 7 Hz), 3.01 (1H, t , J--7H-), 4.10-4.24 (2H, m) , 

(0.5H, s), 0.22 (0.5H, s) , 7.04-7.31 (3H, it.) , 
7.55-7.69 (3H, m) 



Pr ra r i [ 3- 3 \ 

5 thy i 7- f 3- ( 4 - f ."i uo ropheny 1 ) -2 - 1 hi eny 1 ] -7 - i odoh ep t - 2 - 
15 enoat^ (1.94 g) was obtnlried in ovular manner to that of 
Prepa rat i on 8- 3 ) . 

NMR (CDCi 3 , b) : 1.06 (1.5H, t, J=7Hz), 1.32 (1.5H, t, 
J-7Hz), 1 . 67-2. 08 (4H, m) , 3.24 (2H, t , J=7Hz) , 

(2H, q, 4- 7Hz ) , 6.22 (1H, s), 6.92-7.30 (4H, 
50 m) , 7.4 8-7.60 (2H, m) 

Preparation 12-4 ) 



E:thy.'J 7-amidinothio- 3- [ 3- (4-: Iuorophenyl ) -2- 
thienyl ] hept - 2 -enoa t e hydroiodrde (1.57 g) w d s obtained in a 
similar manner to that or Preparation 8-4). 

UMR { CDC 1 3 , 6): 1.05 (3H, t, ' 7Hz) , 1.57-1.82 (4H, 

™) / 3.16 <2H, t, ,b-7Hz) , 4.14 (2H, q, J-7Hz), 4.36 
(2H, t, J-7Hz) , 6.1.9 (in, s), 7.24- 7.69 (6H, m) 
MS (ESI+) m/z ■ 407 (M + H) 

P r_eparat i on 1 3' - 1 ■ 

4- ( 9-Chlorovaleryl ) oiphenyl (1.35 g) wan obtained in a 
similar manner to that of P i epa r a r j on 4-1). 

NMR (CDC1 o b) : 1.90- 1.9 3 (4 11, rn), i.Ob (2fl, dd, J= 6, 
t>Hz), 55 75, do, 4 7, 711:), ' . b -7' . -3 (7H, m), 
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(2il, d, J-8Hz), 7.b- (2H, d, u=8Hz), 6 . 0 ( 2 H , 
■:i , J ~ 8 H z ) 



2 0 



F ' r e p a r a r.. i o n 1 3 - 2 J 
5 Hthyl 3- ( 4 -bi phenyl y .1 ) -7 -ch i orohopt -3-enoate (1 q) was 

obtained in a similar manner to that of Preparation 8-2). 

NMR (CDCl 3 , 6): 1.10 (1.5H, del, 7 7, 7 Hz ) ; 1.33 (1.5H, 
dd, 7-7, 7Hz), 1.55-1. 68 (IH, rn) , 1.76-1.97 (IH, 
™) , 2-51 (1H, dd, ,7-7.2, 7.5Hz) , 3.18 (1H, dd, 
10 >l= n • !=>, 3.5Hz), 3.52 (IH, dd, 7-6.5, 6.5Hz), 3. 54 

(1H, dd, J=6. 5, 6.5Hz), 4.02 flH, ddd, J--7, 7, 
7Hz), 4.27 (iH, clclci, J-7, 7 , 7Hzi, 5 . 77 (7.5H, s), 
b . J 3 ( 0 . 5 H , s ) , 7 . 7 4 - 7 . 6 5 ( 9 H , no 

1 5 P r e p aratdon J 4 - 1 ) 

4 ' -Ch.l .or o~-4 ( 5-chlorova.l eryl ) bi pheny 1 y 1 ( 3 . 2 9 g ) was 
obtained in a similar mannei to that of Preparation 4-1). 

NMR (CDCl 3 , b) : 1.90-1.93 ( 4 H , m), 3.05 (2H, dd, j=6, 

6Hz), 3.60 (2H, dd, 7-6, 6Hz), 7.44 (2H, d, ,.7 = 8Hz), 
7 — (2H, d, J-8Hz), 7.65 (2H, d, J ---8 Hz.) , 8.03 (2H, 
d, J= :: 8 H z ) 



Prepa rat ion 1 4-2 ) 

Ethyl 7 -chioro-3- ( 4 ' - ch ioro- 4 -bi phen y 1 y 1 ) hept - 2 -enoa t e 

(0.70 g) was obtained in a similar manner to that of" 

Preparation 3-2) . 

NMR (0!>C.1. ; ,, 5): 1.11 (1.5H, dd, J = 7, 7Hz), 1.32 (1.5H, 
<^d, J- 7, 7Hz), 1.50- 1.58 (IH, m), 1.58-1.65 (IH, 
n0, 2.49 (IH, dd, ,7-7, 7Hz), 3.17 (IH, dd, 7-7, 
''Hz), 3.50 (IH, dd, 7-6, GHz), 3.54 flH, dd, ,1-6, 
t-'Hzj , 4.01 (IH, ddd, J = 7, 7, 7Hz), 4.22 (IH, ddd, 
^7, 7Hz), 5.93 (0.511, s) , 6.12 (0.5H, s), 

7.40-7.58 ( R H , rn ) 



Pr-pard r ion 15-1 ) 
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4 ' -Brorno-4- ( 9-chi or c;vd 1 ery I ) biphenyl ( 1 . M7 g) was 
obtained in a similar- manner to that of Preparation 4-1). 

NMK OObbl v 6): 1.90-1.93 (411, m), 3.09 ( 2H , dd, 9-7, 

^Hz), 3.60 (2H, do, J-6, bHz), 7.49 (2H, i, 9 -- H H z ; 
7 - k -0 (2H, d, 9 oHz } , 7.69 (2H f d, ,T = 8Hz), 8.03 (2H 
d, -^8Hz) 

P r e p diatio n I :> - 2 ) 



F ' :t h V 1 7-chl oro- 7>- (4 ' -brzmo-4- biphenylyl ) hept- 2-enoate 
i ( ' iU.64 q) was obtai ned in a similar marine- to that of 
breparat ion << -2 ) . 

bbbbj 5-: i.ii el. bb, dd, 9-^-7, 7Hz), 1.33 (l.SH, 
d( "3 6T-7, 7flz), 1.92- 1.(39 (29, m), 1.72-1. 8 ) (2H, 
m), 9.90 (7!, dd, 9-7, 7Hz}, 3.17 (1H, dd, 0=8, 
15) 8Hz>, 3.51 (1H, dd, J=7, 7Hz), 3.54 (lb, dd, J = 7, 

7 Hzj, 4.02 (1H, ddd, 0 = 7, 7, 7Hz), 4.22 (1H, ddd, 
J='', 7, 7Hz), 5.93 (0.5H, s), b.ll (0.5H, a), 
7.24-7.60 (8H, m) 

2 0 Pr e pa ra tion 16-1) 

4 ' -Fluoro-4- ( 5 - o h 1 o r ova 1 e ry 1 ) biphenyl (2.95 q) was 
obtained in a similar manner to that of Preparation 4-1). 

NMR (CDCI3, ft); 1.8^-1.95 (4Hf m), 3.05 (2H, dd, J=7, 
7Hz), 3.60 (2H, dd , 0=6, 6Hz), 7.13-7.19 (2H, m) , 
25 7.97-7.65 (2H, m), 8.03 (2H, d, 0=8. 4Hz) 

Propa ra t i on 16-2) 



hy 1 7 - eh 1 or o- 3- (4 ' - f 1 uo r o- 4 - b 1 phony 1 y 1 ) hep t - 2 - enoa t • 
(1.07 q) was obtained m a similar manner to thai of 
0 Preparation 8-2) . 

NMR (CD0I3, ft) : 1.3'-: / JH , dd, 0-7, 7Hz), 1.5^1.67 

(2H, m) , 1.81-1. Of; (2b, m), 3.17 (211, cid, 9-7.3, 
7.3Hz), -:.54 (2H, dd, 31-7, 71b) , 4.22 (2H, ddd, 
0-7, 7, 7Hz), 0.17 (1H, s), 7.14 (2H, dd, 9-8, 
8Hz ) , 7 . [ <.n / . <-.<:< / f, \ \ f rn ■ 



% 



WO 00/40576 PCT/J P00/000 18 

9 7 



Ftrepa r a t i on 1 7 ) 

M-sny 1 3,4, 3, 6- t e t r ah y a ro - 2 H - t in opy r a n - 2 - ca rbox y 1 at e 
1 , I -d i ox .i do (844 mg) was obtained or o similar marinei to 
2 that. sd Ftrepa r a t l or: 1-4). 
np: 7 8-82°C 

NMR CD0I3, iS) : 1.4 4-1.80 (3H, m), 1.8 3- 1.9 b (1H, m), 
2.17-2.42 (2H, m), 2.72-2.82 (Id, m), 3.14-m78 
(IH, m) , 2.27 (IH, dd, 7- >, 8Hz), 3.82 (3H, a) 
10 Mf (E31-) m/z: 191 (M-H) 



.1 c a 1 z j 

a a l> lam o 11 a f po t atsi uni o 1 h y 1 ma 1 c> a a t e ( 1 2 . /' q ) .1 



aeet or: itnie (4 nl ) was adoed t r lot hy 1 ami ne (12.1 q } and 
13 maqnesium chloride (11.1 g) at 0°C and the reaction mixture 
was stirred at ambient temperature for 2.5 hours. To the 
result mq slurry was added ohen ox yben zoy 1 chloride (12.86 g) 
[prepared from 4 -phenoxyber: zo 1 c acid (10 g) and thionyl 
chlorxoe (20 ml.)] dropwise ovo 23 minutes at 0°C and the 
20 reaction mixture was stirred at ambient temperature for 5 

hours. After the reaction mixture was concentrated 1:1 vacuo, 
toluene anal 137 aqueous hyarochlmac acid (60 ml) was added 
therein cautiously while Keeping the temperature below 25°0. 
The organic layer was washed with 137 aqueous hydrochloric 
23 acid and concentrated in vacuo to qive ethyl 3-oxo-3-(4- 
phenoxypheny L 1 propanoate as a yel low 01 1 (14 g) . 

NMK (027.1 3, b>) : 1.2^ (3H, t, J- oCHz; , 3.93 (2H, s), 
4-34 (211, o, 7 • . ;Ho, 0.93 (2H, d, J=3.0Hz), 
7.0 7 (2H, d, J=8.0Hzj , 7.13 (IH, dd, J- 8.0, 
3.0Hz), 7.4 1 (2H, dd, J- 8.0, 8.0Hz), 7.92 (2H, d, 
0-8 . 00 z ) 
MS (H3.1 - ; m/ z : 283.1 03- h ■■ 

Or "jp.-irut 1 ;u: 19-1) 
'2 7-Brorn<.-y- ■: : '-chi or ova.l • r y ■ ) t h ropho r to ( .13. 4 q) was 
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()U - Cilned ln 1 -imrlar marri-r t c. ( no ed Preparation 4 
NMP K:DC1 h , ft): 1 . Bo-1 . 9 ] (4H, m), 7.88 (2H, dd, 
1 5.9Hz;, } : f cid f t , . 6 , t . bH z;, 

(Hi, d, J-4.2HZ), 7.4 5 (1H, d, 7P-4.7H:-:) 



I oTJEzro ^Jr 1 ° ri - [ 1 ~~ 5 ) 

E:t - h y- : ' ; "chloro-3- ( 7-oiomo--2--thienyl ) hep t - 2 -erioa t e (12.5 
g) was ohr dined in a similar manner to thai 
8-2) . 



o. Preparation 



1 0 



NMR ( C DC 1 j , 6): 1.22-1.59 (3H, m), 1.65-1.92 ( 4 H , m), 
^ -0:1-:. 06 r; 5 , ^5, 3. 50- 3.59 (2H, m), 4.10-4.28 
(::H ' rr ) r 5.85 (0.31!, s) , oC9 (0.5Hz, s } , b.9R- 
- ' (2H, ni) 



1 7 P r e p ani t i o 1 1 2 0 - 1 ) 

t e r t - Bu tyl 7-chIoro-.V h yd r :»: y - 3 - ( 5 -br omo - 2 - 
thienyl ) heptanoate (24m g) was obtained in substantially the 
same manner as that of Preparation 11-2). 

mR <CDCi 3 , 6): 1.36 (9H, s), 1.38-1.57 (2H, m) , 1.68- 
] * 80 < 4H ' ™) / 2.70 (1H, d, J=I 5.6Hz) , 2.79 (III, d, 
7-15. GHz) , 3.49 (2H, r , J=o5_9Hz), 5 .00 (1H, s), 
5-59 (1H, cl, J=8.9Hz), G.89 (1H, d, J-3.9Hz) 



2 0 



Prepara tion 20-2} 

t:ert.-But yl 7-aoetyith i o - 3 -h yd r oxy- 3 - (5-bromo-2 
thienyl) heptanoate (2 67 g) was obtained in substant 
same manner as that of Preparation 11-3). 



laily tho 



NMR (CDCI 3 , 6) : 1.35 (9H, s), 1.39-1.57 (4h, m), 1.66- 
l ' S0 (2H ' ™> / 5.31 <3H, s) , 2.67 (1H, d, J-15.9H 
2 - 76 < 1H / d < 5-13. 9Hz), 2.82 (2H, t, 



7-7 . .SH? ) 



4 . 96 ( 1 H, s ) , 6.58 (IP, 
J - 3 . 9Hs) 



3 - 9Hz) , oH8 ( It], d, 



7 5 



Prepara t io n 2 0 - 8 ) 

tort. - But vl 5-hy< 



( \< - o i o m c t h i e n v i ) - 7 ■ 
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■ercaptuheptanoat^ ( ;: 7 7 g) was obtained :n a ads t a n t i a I 1 y t a- • 

;amr- manner as that cl Prepanr ion 11-4). 

NMR (CDC!-,, : 1.30 (1M, t , J-7.8Hz), 1 . 3 I - 1 . 3 (9H, 

^) * 1 . 4 0 - "I . «o : > (4H, rn ; , 1.67- 1.8 3 (72, m), (2H 
^d, 0-~7.8, 15Hz), 2 .70 (1H, d, J=16H) , 2.79 ( 1 H , d 
■J = 16Hz), 4.98 (111, a), a. 59 (1H, c, J-4.2Hz), 6.89 
(1H, d, 4.7Hz) 



Prepar a t i on 21-1) 

To a solution of 4-fcromophenol (300 mo; in acetone was 
added potassium carbonate (264 mg ) and bromoacetic acid 
t-bufy] ester (0.28 ml: at reran temperature. Alter beina 
stirred at the same temperature overnight, the reaction 
mixture was; c onceri t r a t ed rn vacuo . The r esultin q residue 
was d \ La tea with ethyl acetate, washed with aqueous 
saturated sodium bicarbonate and brine, dried over sodium 
sulfate and concentrated in vacuo to give 4 - b r ornophenox y 
acetic acia t-butyi ester ( 4 2 • ; mg ) as an oil. 

NMR (DMSO-d b , h) : 1.42 f^H, s), 4.66 (2H, s), 6.88 (2H, 
J=*1.5Hz), 7.4 5 i7H, d, J-=4.5Hz) 

Preparat ion 2 1 -2 ) 

To a solution or 4 --bromophenoxyace 1 1 c acid t-buty] 
est °r (4 g) in dichloromethane (10 ml) was ad Jed 
t ri 1 1 uoroacet ic acid (30 ml) at room temperature. After 
being stirred at trie same temperature for 3 hours, the 
reaction mixture was concentrated in vacuo. The resulting 
residue was diluted with ethyl acetate, washed with water 
and brine, dried over sodium sulfate and concentrated in 
vacuo to give 4 - br omophen ox y acetic acid (2.1 g) as a power. 

NMR (DMSO-d b , 6): 4.67 (2H, s), 6 . H 9 (2H, d, J-9Hz), 
^.4 5 (2H, ci, ,7- 9Hz) 

M7 (E21-) : 230 (M-H) 



3 3 pr e pa r a t i on 2 1 - 
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N-Ethyl-2- (' 4-bromophenoxy } ao-tamide (110 mg ) wds 
obt a i ned in substantially the same manner as that of Example. 
3 ! . 

NMR (DM2>0-d 6 , 6): 1.03 (3H, t , J=7.2Hz) , 3.10-3.10 (2H, 
5 m ) ' 4 -43 (2H, s), 6.03 (2H, d, 3= ( mz) , 7.47 (2H, d, 

J=^Hz> , 8.11 (1H, br) 

I' r rl£' Octlf 1 LA C) J±_ * - 1 ~ ' 

4 - ( Et hyl am i nocarbony lmer.hoxy ) benzenebor :>ni c acid 
0 pinacol cyclic ester (130 mq ) was obtained in substantially 
the same manner, as that o; Preparation 24-2). 

The product was used for the next reaction without 
i u r t he r p,: r l I i ca tion. 

0 Ft e pa rati : ■ r i 2 2 

1 - ( t - But yl ox year bony. Imethoxy ) ben zenebor on i c acid (2 00 
mc J) was obtained in substantially the same manner as that of 
Prepa rat ion 2 1-1) . 

NMR {DM3G-d 6 , 6): 1.42 (9H, s), 4.65 (2H, s), 6.84 (2H, 
0 l :=: O0Hz) , 7.7 1 (2H, d, J -9.0 Hz) , 7.83 (2H, s) 

E 'rep a ra t ion 2 3 - 1 ) 

4 - Chi ore - 1 - ( 5 -bromo-2 - t h i eny 1 ) but an - 1 - one ( 8 . 0 q ) was 
obtained in substantially the same manner as that of 
0 Prepara tion 8 - 1 ) . 

NMR ( C DC I 3 , b) : 2.21 (2H, quintet, J-7Hz) , 3.03 (2H, t, 
0=7Hzj, 3.66 (2H, t, J=7Hz), 7.11 (1H, d, J=4Hz), 
7.30 (. 1.H, cl, J-4H::) 

0 riepai'ati o n 2 ^ - 2 ) 

t. ert -Butyl 6-chl o r o - 7 - h yd raxy - 3- ( - - s } oim. - J - 
u - : enyl) hexan-. >a t e (4.46 q) was obtained in substantially the 
sam^ manner as that of Freparation 11-2). 

NMR (CDCi b) : 1.77 <9H, s) , 1.1,4-1.80 (1H, in) , 
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1.82-1.98 (3H, no, 2.70 ( iH , d, J^lbHz) , 2.80 (1H, 
d ' 3-leHz), 3.48- 3.55 (2H, m ) , 5.02 (IH, s), 6.61 
(IH, d, J --=4 Hz), 6.90 MM, d, J- 4 Hz) 



3 Preparation 2 3-3) 

ter t.-Butyl 6 - a c e t y 1 1 1 i i o - 3 - 2 y ci r o >: y - 3 - ( 5 - b r o mo - 2 - 
thienyl ) hexanoatc (4.77 q) was obtained in substantially the 
same manner as that of Preparation 11-3). 

NMF: (CDC: 3r b) : 1.3b (9H, s), 1.45-1.60 (1H, m), 
10 J. 02-1. 94 (3H, m; , 2.31 (3H, s) , 2.68 (1H, d , 

— 16Hz), 2.77 (IH, d, • 1 n:iz : , 2.85 <2H, t, J=7Hz), 
] - HH, s), 6.59 ( in, d, • 4Hz ) , c.hp / \ : \ f c j A/ 

1 3 Or e pa ratiori 1' 3 - 4 ) 

t ert -Butyl 8-hydroxy-3- ( 5 -bromo - 2 - t h i en y 1 ) -6- 
niercaptohexanoate (4.0 g) was obtained si substantially the 
s a me ma n n e r as t h a t o f p r e p d r a t i c n 1 1 - 4 ) 

NM2 {CDCI3, 5): 1.30 (1H, t, J-8Hz), 1. 36 (9H, s), 1.44- 
20 1 - 62 HH, m) , :.66-l.-5 (3H, n), 2.44-2.55 (2H, m), 

2 - 70 <1H, cl, J=16Hz), 2.79 flH, d, J-.16HZ), 4.99 
(1H, s), 6.60 (1H, d, 5 ~ 4 H z ) , 6.89 (1H, d, J=4Hz) 



? 5 



Preparation 24-1 



A mixture of 4 -bromoben za 1 de h ydo (5.00 q) , tosyimethyl 
isocyamde (5.43 g) and potassium carbonate (5.60 q) in 
methanol (50 ml) was retluxed tor 2 hours and concentrated. 
The residue was taken up between ethyl acetate and saturated 
aqueous ammonium h y a r och .1 o r ide . The separated organic layer 
was washed with water and brine, dried over sodium sulfate 
and filtered. The filtrate was treated with silica gel and 
the obtained residue was triturated with n-hexano to qiv^ 5- 
( 4-bromophenyl ) oxazole (4.06 q) as a solid. 

NMR dODClj, b) : 7.37 (Hi, s), 7.51-7.56 (4H, m) , 

o9i (IH, s) 



WO 00/40576 




PCT/JP00/00018 



Prep a r a f 1 on 2 4 - 2 ' 

A nu.xr.ure oi 5- ( 4 - b r omophe n y 1 ) oxu z o 1 o (67 2 mq ) , 
bis (p: n-icolato) diborane i 7 62 mq ) dichiorobis ( triphenyl- 
phosnhirie ) pal radium ( I I ) (42.1 mq; and potassium acetate (883 
mg) in dioxane (IS ml) was stirred for 14 hours at 80°C to 
form 4- ( 5-oxano Ly 1 ) ben zenebo r on ] c acid prnacol cyclic ester. 

After coodmq to room temperature, the mixture was used to 
n e x t re a c 1 1 o n wlfhou: f urth o r p u r i f i c a t i o n . 



Preparat i on 2 2 

\ 4 - (i'ie t rrixvca rbony larn i. n onto thy 1 ) phenyl ) boronic ac r d ( 7 0 
mq ) was cbta 1 ned f rorn ( 4 -ami ruomet hyiohenyl ) boron.i e acid 
lb hydrochl j: :i de in a similar manner to that of Example 130. 

NMR (DMSO-d f) , 5): 3. 53 (3H, s) , 4. 18 (2H, d , J-7.5Hz), 

7 • - ^ (2H, d, J=3 . 5Hz) , 7.66-7.75 (3H, m) , 8.00 (2H, 
s) 



2 0 Pre p a r a t i o n 2 2 

(4~ (Cyclopropylcarbonyloxy ) phenyl ) boronic acid (77 mg ) 
was obtained from (4-hydroxyphenyl) boronic acid in a similar 
manner to that of Preparation 2.1-1). 

NMR ;DMSO-d 6 , b) : 1.00-1.07 (4H, m) , 1.85-1.94 (1H, m) , 
7.08 ■ 2H, d, J=8.5Hz), 7.81 (2H, d, J=8.5Hz), 8.09 
(2H, s) 

Prepar at ion 2 ~? 

(4- (Etrioxycarbonylmethoxy) phenyl ) boronic acid (100 mg) 
was obtained in a similar manner to that of Preparation 21- 
1 ) - 

NMF: (DMSO-d 6 , 6): 1.21 (oil, dd, J-v.z, 7.2Hz), 4.17 (2H, 
ddd ' J- 7.2, 7.2, 7.2Hz), 4.78 (2H, s) , 6.87 (2H, d, 
d . bhz < , 7.72 (2H, d, J-H.5I!z), 7.88 (2H, s) 



3 0 



3 5 
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P re pa r a t l or; 2 3 

! 4 - ( 2thy : carbonylmer hc-xyj pheny 1 ) be.: mr;] c acid ( 9 r . mg ) 

w a : ■> o b r. a r : i e d in a s i m l 1 a r rn a n n ei t o t. h at. ( ) i Ft e p a r a 1 1 o n 2 " 

i \ 

2 NMK (DM30-d 6 , : 0.97 (3H, del, J-7.2, 7.2Hz) , 2.49-2 

(2H, rn), 4.82 (2H, s), 6.84 (2H, d, J=8.3Hs), 7. 

(2H, d, J-8 . OHs) , 7 . 87 (21i, s) 

Preparat i o n 2 9 

10 (4 -CyclopropylaminocarbonylmethoxyphenyJ ) boron: c a a i c 

'160 rag; was obtairiod in a similar manner to that of Examp 



15 



NiMH (DMSO-d<-, f>! : 0.4h-(jd)0 (2H, m), 0.61-0.64 (2H, m 
2.62-2.22 (1H, m ) , 4.43 (2H, s), 6.88 (2H, d, 
7 - - Mb:} , 7.72 (2H, 2, 3-8. 5Hz), 7.8h (2H, s), 
3.13 br) 



P r e o a r a 1 1 o n 3 0 



2 0 




(9 
H'N . 




3 0 



3 2 



To a solution of (2 
t e t r a h y d r o - 2 H - t h i op^ y r a n ~ 
in Id , N- d i met h y 1 f or mam i de 



( b ) 

2 ) - 3 - (5-br omo - 2 - 1 h i e n y 1 ) - 3 ,4,5,6- 
2-acetie aoici l,i-drox:de (4.24 eg, 
(60 ml) was added 1-hvdroxv- 
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1 0 4 



10 



1 5 



ben: 4 : r lazo le {1.62 q) and cli is opropylcarbocli inucie (1.H8 ml ^ 
at ambient: temperature. After 1 minute, the s :>.. utiori was 
added t;- hydroxy 1 ami ne trit.yl crowie; ( a ) ( 1 4 . 4 umol/orown x 
100) , the reaction mixture wan loft overreiqht at. ambient 
temperature. The 1 crowns were washed with. N , I ] - d imet h y 1 - 
f or ma mi de , met ha no ] and dichl or ome thane , suc< res s i ve 1 y and 
air dried to give (22) - N - [2- [2- { 2 - br omo- 2 - 1 h i enyl ) -1, 1- 
di.oxo-3, 4 , 5, 6-tet rahy dro-2H- 1 hi opy rar.-2-y 1 ] acetyl ] - 
hydroxy 1 ami rie orityl crowns (Id ( 1 0 . 0 umol/crown x 100). 



Prep a rat ion 3 1 - 1 ) 



a ) 



To a suspension o.:: 3 - n i t r o p h e n y 1 b oronrc a c i. d [2. 
an d t e z r a fci s ( t r l phen y 1 phosphine ) p a 1 1 ad i um •; 1 . 2 0 q ) : n 
dt^qasseci I,' , !i -d i me t h y 1 2 < ;»r mami de (50 ml) was added a solution 
of sodium carbonate (8.5 g) .in degassed water (20 ml) and 
( 2 8 ) - N- [ 2- [ 2 - ( S-bromo-2 - 1 h lenyi) -1 , 1-d.: oxo- 3,4,5, 6- 



e t r , 



. vdr< —2 h - 1 h i opy rar 



owns 



10.1 urnc 



a set y 1 1 hydroxy 1 am i rie trityi 
rown x 20) is an atmosphere of 



nitrogen. Alter the resulting mixture was heated for 48 
hours at e0°C, the crowns wot washed with: aeqassed N,N- 
d imet hy 1 f ormarn i de , a sol u 1 i on o f sodi um 

di ethyidi tioca rbamate (1 .0 q) and d 1 1 sop r opy 1 e t ny 1 ami ne (1.0 
ml) in N , N-dimethylf ormamide (200 ml) , U , N- d rmet hyl f ormamide , 
methyl sulfoxide, wate: , methanol and di ch 1 o i srnethane , 
successively t_o give ( 2 S ) -N - [ 2 - [ 2 - ( 5 - ( 3-n Lt s aphenyl ) -2- 
t h ienyi ) - 1 , 1. -d ioxo- 3 , 4 , 5 , b- 1 e z r ahyd ro- 2 hi - z hi opy ran -2- 
yl ] acetyl ] hydr axyolamine trityi crowns (202 fimol, 10. 1 
umo 1 / c r ow s x 2 0) . 



3 0 Preparation 3 1 - 2 ) 

To a solution of 2M tin (IT) chloride dehydrate (7.67 
ad in N , N~d lmothiy 1 form:imide (17 ml) was added (22) - N - [ 2 - [2- 
(5 - ( 3 -n a 1 1" opine ny 1 ) - 2- t h leny h ) - 1 , 1 , -d i oxo - 3 , 4 , 5 , 6- t e t r a hydr o- 
2H - t. h iopy r an - 2 -y 1 ] ace t y 1 ] hi yd r oxy 1 ami ne t r i t y 1 crowns (30 4 

3 5 [lino 1 , 13.2 umo- 1/ crown x 23) . The react ion mixture was left.. 
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overnight at ambient temperature. The crowns were washed 
w: rh N, N-dimet hylf ormamido, water, methanol and 
dr chiorometnane, successively and air cried to give (25) -N- 
[ 2 - [ 2- { S- ( Oammopheriy 1 ) -2 - 1 h i enyl ) - 1 , 1 -dioxo-3, 4,5,6- 
3 tecrahy iro-2H- thiopyran-2-y] ] acetyl ] hydroxylamino trityl 
crowns (13.2 pmol/crown x 23). 

The following compounds were obtained from h-methyl-3- 
(trif luoromethanesu] fonyioxy) pyridine in a similar manner to 
10 that of Preparation 24-2). 

Pre pa rat ion 32 

o-Methyipyrldco-d-boronic acid pmaccl eve i c ester 



i 



9 0 



•' r 2_bii : a * 1 - : : ' : 1 3 

t)-Methoxypyridine-3-boronic acid pmacol cyclic ester 

Pr epa rat; i ,on 3 4 

4- (5-Methyl-l, 2, 4 -oxad l a zol - 3 - y ! ) ben::eneboromc acid 
p l n a c o 1 c y c 1 1 c ester 

Pr epa rat. i on 3 b 

n- ; Met. box year bony] amino) pyridine - 3- boron i c acid pmacol 
cyclic ester 

Prep a r ato > n 3 6' 

(25) -N- (2-Tet rahyd ropy r any loxy ) -2- [ 5- (pinacola toboryl ) - 
2-thienyl ; -3, 4,5, 6- t e t ra hyd ro-2H- t h i opy ran-2 - acet ami de 1,1- 
di oxide 

Pre_para t i con 3 7 

4 - (Met hylammoca rbonylmethy.1 ) be n s enebor on i c acid 
pmacol c v c lie este r 



o 5 P reparation 38 



3 0 
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2- (Methyl amiriocarbnnyl ) Denzof u r an - 5 -b :> ron i c acid 
ponacol cyclic ester 

tlxampie 1 

[) 1 . 5M Lithium d l.i sopropylamide mono t e t r ahydrof u ran in 

cyciohexane (0.28 mL) was added dropwise f :• a stirred 
susp^i\- i on of 2~ [A - ( 4 - ch 1 or oph en ox y ) phenyl J - 3 ,4 , 5 , 6- 
tet rahydro-2H-thi epvran 1 , 1 -dioxide (117 m g ) in 
tot r abyd rof uran ( 2 . -3 ml) under dry ice - acetone cooling and 

10 (:i nitroqen atmosphere, and the mixture was stirred under the 
cam,- c-oiditions for If; minutes, then a solution of 

" r ' -* bromoaeet ate ( 1 1 to :• in t e t r a ny d r o f ur an bloc ml) 
was ad :cd dropwise therein and the resulting mixture was 
siirrej arrder the same conditions for 2 hours. A saturated 

— J aqueous .oiut ion ot ammonium chloride was added to trie 
stirred reaction mixture and toe resulting mixture was 
extracted with diethyl ether. The extract was washed with 
brine, dried over sodium sulfate, and evaporated in vacuo. 
The residue was ch r oma t: og r a phed (eluent: toluene - ethyl 

20 acetate) over siocj gel to afford a mixture (c6 mg) of 

t -but y 1 2 - [ 4 - ( 4 -ch 1 orophenoxy ; pheny 1 ] - 2 , 1 , ■ > , e- 1 e t r ah yd ro- 2 H- 
thiopyran-d-acet^te 1,1-dioxid-- and the starting material. 

A solution of t r i f i uo roace t ic acid (5n0 mo) and the 
obtained mixture (72 mq ; in d i ch 1 o rome t ha no (3.0 ml) was 

2 5 allowed to stand at room t empe ra t ore f-or 3 davs and 

evaporated in vacuo. The residue was dissolved in ethyl 
acetat-- aril extracted five times with a saturated aqueous 
solution of sodium bicarbonate. The aqueous extracts were 
comomerd, acid., tied with tyo r ... hi bo i c <-:Cid, and extracted 
30 with ethyl acetate. The organic extract was washed with 

brine, dried over sodium sulfate, and evaporated in vuer ; to 
afford 2- [ d - id- chl orophenoxy) phenyl ] -3, 4 , 3, o - t e t r a h yd r o- 2 H - 
tbi-: Jpyran-2-acetic acid ] , l~dioxi.de [44 mq ) as a colorless 
powder . 

3 5 mp : l^l-105°e 
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IR (KBr) : 1711, 12 90, 1 244, 1 124 err" 1 

NMK (CXI,, ft): i. 75-2.02 (2}I, r:i), 2. IS (2H, m;, 2 . b- 
• ' ♦ ; ' • ' • (--H, m) , J , . 1 5 (2li, m) , ' ; . 2 1 (111, d , 

■T-13.6Hz), 3.60 (1H, d, 0-15. GHz), 6. 94-7. 01 (411, 



.31 (2H, dd, J- 6.7, 2.1Hz), 7.20 (2H, d, 



J=9 . 0Hz ) 
(-) API-ES MS m/z: 397 ;M^-Hj 

Anal. CaJcd. for C-j j, qC10 6 S : C 07.79, H 4.95 

Found: C 97.88, H 4.8 2 

Example 2 

A mixture o.r et.nyl 2 - ( 4 -no t hoxyphen y 2 ) - 3 , 4 , 9 , b - 
tetrahydr(>-2H-th.:cpyraro2-acetate (100 mq ) and 1] t. h i urn 
hydroxide r.onoh yd r a t e (42. 8 it, a • in a mixture of nothanoi and 
water was stirred for 4 hours at 60°C . After ooolmg to room 
temperature, the mixture was acidified with 4N hydrochloric 
arid and concentrated in vacuo. The residue was partitioned 
between ethyl acetate and IN hydrochloric acid. The 
separated organic layer was washed with brine, dried over 
sodium sulfate and evaporated in vacuo to qive 2- (4- 
met hoxyphen yl ) -3, 4 , 2, 0 - tet.rah yd r o - 2 H - t h i o p y r a n - 2 - a c e tic acid 
( 93 rng) as a crystalline solid. 

NMR (DMSO-d 6 , ft): 1.44-1.80 (4H, m), 2.26-2.54 (3H, 
n b , 2.62-2.79 (2H, m) , 3.00 <1H, d, J- ] 4 . 5Hz) , 

♦ ('- : H, s), 6.8 9 (2H, d, J 9 H z ) , 7.4 8 (2H, d, 

J 9 H z ) 

MS (ES1-) m/z: 2 65 (M-H) 



Example 3 

T a a s o 1 u tie n o f eth y 1 2 - [ 5 - ( 4 - t 1 u o r c pn e n y 1 ) - 2 - 
thienyJ ] -3, 4 , 5, 6-te: r a h yd r o- 2 H - t h i ony r a n - 2 - a ce t a t e (315 mq) 
in methanol (4 ml) was added IN sodium hydroxide aqueous 
solut ion (1.3 ml) at 0°C and the mixture was stirred for 5 
hours at room temperature. The resulting mixture was 
evaporated to remove methane]. The residue was acjdiHod 
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with IN hydrochloric acid (HCI) d:i:i extracted with ethyl 
acetate (:■::' J . The combined orqarnc layer was washed wi th 
brine, dried over ma q ne s i um sulfate- and conce n r r 11 1 ed to q:vr 
2- [ 5- ( 4-2 luo rophenyl ) -2-thienyi ] - 3 , 4 , 5 , b - t e t . r a h yd r o -2 H - 
t.h i opyrdii-: - icet ic acid (2 96 mq ) as white solid. 

NMR (CDC1 3 , 6): 1 .58-1 .92 (4H, m), 2.20-2.22 (1H, m) , 

2.57-2.68 (2H, no, 2.70-2.81 (1H, m) , 2.89 (1H, a, 
^-HHz) , 2.^7 (1H, d, J-I4Hz) , (4H, m ) , 

7.48-7.56 ( 2 H , m > 
MS 22 ! - ; in/::: 2 - : (M-H) 



Example 4 



4 -phenoxybenzy 1 > -2, 4, 5, 6- 
ylate 1 , ] -- iioxi de- in 



s olution > : lithium 



; » a s o : u t: :.. o i i o f me t h v 1 2 - ( 
t e t r a h yci r o - 2 H - td 1 1 <; q> y r a n - 2 - c a r b o :-; 
methanol ( Me OH ) (5 ml) was added 
hydroxide monohydrate (375 mq ) in water (Hod) (5 ml) at roam 
temperature. After bernq st.irrej at 60°C j or 2 hours, the 
mixture was -:onceritcdted in vacuo to remove Me OH . The 



rest 



:1 solution 



was acidilcLed by 1M hydrochloric acid and 



extra-ted with ethyl acetate (AcOEt) (20 ml x 2). The 
combined extract was washed with brine, dried over maqnesium 
sulfate, and concentrated in vacuo to qive 2- (4- 
phenoxybenzy.; ) -3, 4, 5, 6 -t et r a h yd ro- 2 H -t h i opyr a n - 2 - ca rboxyl i c 
acid ] , l-dro:-:ide (320 mg ) as an amorphous powder . 

NMR (CDC± 3 , b) : 1.70- 1.84 (211, m), 1.95-2.20 (3H, m) , 

'5-2 . -7 ( i h , m ) , 3 . 1 1 - 3 . 2 5 ( 3 H , m ) , 3.16 ( 1 H , ' d , 

J= :4Hz), 6.91 (2H, d, J=8Hz) , 7.00 (2H, d, J=8Hz) , 
7 -H -1H, t, J = 3HO , 7.2 0 (21b 2, J-8Hz) , 7.3 3 (21 
t , J =8Hz ) 
M7 (ESI-) m/z: 35a (M-H) 



Ex amp ] e 5 

2- ( 4 -F'henoxybency 1 ) - 3 , 4 , 5 , n- 1 et rah yd ro - 2 H - t h 1 opy r a n - 2 - 
carboxyiic acid (280 mq ) was obtained in n similar manner to 
t ha t o i Ex amp . .1. e 4 . 
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NMR ( CDC 1 3 , (V : 1.45-2.0:' ;o0, rre , 2.25-2.46 (1H, m), 

2.52-0.65 ( 1H, m) , 2.66-2.85 (1H, m), 3.07 (2H, dd 



T - , O 1 



0- 
7 . 



, 14Hz), 6.90 (2H, d, J=3Hr) , 0.^9 (2H, 



a, 



Hz), 7.09 (in, t, J - 8 H z ) , 7.13 (2H, d, J=8Hz), 
2 (2H, t, J-3Hz) 



M2 (ESI-) m/z: 327 { M - H ) 



To a solution of ethyl 2 - ( 4 -phenoxyphen y 1 ) - 1 , 3 - 
di thiane-2-acetate (5 70 mg ) in ^thanol (4 rr 1 ) was added IN 
sodium hydroxide aqueous solution (2 ml) and the mixture was 
stirred at 50°C for 3 hours. The resulting mixture was 
evaporated to remove ethanol. The residue was acidified 
with IN HC1 and extracted with dietnyl etner. The organic 
layer was washeo with br;no, and dried over magnesium 
sulfate. The so \ vent was evaporated to gave 2 -- ( 4 - 
phenoxypheny 1 ) - 1 , 3-d.i thi ane-2-aeet to acid (280 mg ) as white 
crystal . 

NMR (CDC1 3 , 6): 2.03 (2H, br), 2.83 (4H, bm 3.22 

(2H, br! , 6.9 3-7.05 (4H, m) , 7.15 { 1 H , d, 0=7. 0Hz) 
7.4 1 -7.4 3 (2H, mj , 7.82-7.86 (2H, m) 

MS (LSI - ) :n/z : 34 5 . 1 (M-H) 



Example 7 

1 . 5M Solution of lithium di 1 sopr opy 1 ami de mono- 
tet rahydrof uran in cyclohexane (1.60 mid was added dropwise 
to a stirred solution of 2- [ 4- (4-chlorophijnoxy) phenyl ] - 
2, 3,4, 5 - 1 et rahyd rothi ophene 1 , 1 - oil ox ide (64 6 mg .1 in 
tet rahydrof jran f6.5 ml) under a nitrogen atmosphere and dry- 
ice - acetone cooling, and the resultant solution was 
stirred under the same conditions for 33 minutes. A 
solution of ally] bromide (532 mg ) in t e 1 1 a h yd rc f u r a n (1.0 
nil) was added dropwise therein and th^ reru.lt ant mixture was 
stirred under the same conditions ior 1 hour and 30 minutes. 
After addition of a saturated ague.--, o • z solution of ammonium 



% 
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chloride (10 ml) under the same :;o:idjrnns, the reaction 
mixture was extracted with -thy: acetate. The extract was 
washed successively with IN n yd roch 1 or i o aer:i and a 
saturated aqueous solution of soon urn b i :a r bon a t e , dried ove 
magnesium satiate, and evaporated in vacuo to afford an ail 
(0. 68 g) . 

Potassium permanganate (250 ma), sodium penodate (1.7 
Q ] f and potassium carbonate ( G 1 8 mg ! wai successively added 
to a stirred emulsion or the obtained oil in tert-butyl 
' alcohol (22 mi; and water (38 mi ) at r :>om temperature and 
the resulting mixture was stored at t no same temperature 
for 1 hour ami 4 0 minutes. 'The react ion mix tea re was 
aeidioed to c»H o.a. 1.0 with IN hydrochloric acid (10 ml) 
under .oe cooling, and then sodium bisulfite was added 
portionwi.se therein under the sane condition till the 
mixture became yellow. The yellow mixture was extracted 
with ethyl acetate. The extract was wasned woo an aqueous 
solution o ;• sodium bisulfite and brine, dried over sodium 
sulfate, and evaporated in vacuo. The powdery residue was 
washed with a mixture of cii : sop ropy 1 ether - diethyl ether 
to afford a colorless powder (101 mq ) , 088 mq of which was 
cnromatjqraphed leluent.: toluene - ethyl aaetdte - icetic 
acid) over silica gel to afford an oil. The obtained oil 
was powdered from n-hexane to afford 2 - [ 1 - ( A - 

chlorophenoxy) phenyl ] -2, 3,4, 5- t e t r a hydrct n i opherie -2 - ace t i c 
acid -/1-dicxide (306 mg ) as a colorless amorphous powder, 
mp : 1 8-S0°C 

1R (KBr) : 2700-240C, 1734, 1716, 1300, 1244, 112c cm -1 
NMR (DMSO-d tj , 6): 2.16-2.20 (2H, m ) , 2.65-2.77 (2H, 

ni ) / 3.08-3.41 (4H, m) , 7.00-7. tl MH, m), 7.41- 

"7 . ^> J HH, m) , 12.38 ( 1 H, br ) 
(-) API-E3 MG m/c: 370 and 381 (M 4 -H) 
Anal. Calcd. for C 1S H ]7 C1G 5 3: C Otoe, II 4.00 

Found : o 07.82, H 0.04 
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Example S 

Potassium permanganate ( 1 72 nig ) , soaiurn periodate (1.28 
g), an:i potassium carbonate ( 4 09 rng i wa^ su^ccsivoly added 
to -j s r. i r red emu 1 sien of 2 - a 1 1 y 1 - 2 - [ -1 - ( 4 - ch 1 orephenoxy ) - 
phenyl ) -3, 4, 2, 6- s e t r a n ydr o- 2 H - t h i opy r an 1, 1 -dioxide ( 17 2 mg ) 
in ter : - but y I alrohol (15 m '. and water (2b ml) a: room 
temperature and the resulting mixture was stirred at the 
same: temperature for 1 hour and 10 minutes. The 



r ea of i on 



mi xture wa; 



-o d i 



:, d : o pH c.a. 1.0 with cone, hydrochloric 
acid under ice cooling, and then sodium bisulfide was added 
porrionwise t he re i n unaer the same condi t i on till the 
mix: jr»- oeeanie ye L 1 ow . Trie yellow m L xr. a re w a s ext raet ed 
with ethyl acetate. The extract was washed w.i : f . br l ne , 
cried over :o>:liarii sulfate, and e vapo r a o ed in vacuo. The 
res i due was chroma: eg rphed {eluent : toluene - etr.yl acetate 



acet l c a :id) 



» ve 



s i 1 i ca gel t oo 



) afford 



(2/7 mg ) , which was washed with n-hexan* 
chlorophenoxy) phenyl ] 



r "t r -J f 



et i ahyd ; 



a cot:- rlesa powder 
to afford 2- [4 - (4- 
-2 H ~ t h i opyran-2- 



acetic acid 1,1-dioxide (250 mg) as a oolorles=. powder 



mp 



1 9 1-19 ?;°C 



Example 9 

2- [ 1- ( 4 -Chi orephenoxy) phenyl ] -3, 4,5, 6-tet. rahydro-6- 
methyl-2H-thiopyran-2-,Eicet ic acid 1, 1-dioxide {59 mg) was 
prepared in a similar manner to chat of Example 8. 

IE (KSr) : 14 42, 17 3 9, 1714, 1284, 1245, 1124 cm" 1 
NMR (DMSO-d^, 6): 1.16 (311, d, J-6.6Hz), 1.62-1.98 
(4H, m ) , 2. 4 7-2. 6? (2H, m), 3.2-3.19 (3H, m), 
o. 93-7. 10 (4H, m) , 7.46 (2H, cl , J==9.0Hz), 7.55 (2H, 
d, ,1- oOHzi 
(-) API -ED IMS rn/s: 4 07 and 4 0 c ^ (I-1+-H) 



Example 10 

A suspension of ( 2 R. or 2 2 } - 2 - { 4 - ( 4 - ch t or ophenox y i 
phenyl ] - 3, 4 , 3, 6- 1 e t r a hyd r o- U - ( ( 1 R ) - 1 - phen y 1 e t h y 1 ) - 7 H - 




% 
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r h iupyrari-2-d c e t.. a m i. d e 1 , 1 - d i o x i d e ( d i a s ter e ome r A, 1 A 9 mg ) 
obtained in Example 31 in a mixture of 111] sulfuric acid 
i 7.0 ml) anc: 1,4-dicxane (4.2 ml) was :■ ■ t. l rr od under reflux 
t o r 21 h o u r s a n d c: c o 1 e d t o room temperat u 2' o . The reacti o n 

> :n i x c u r e was part, j : i c- n e d b e t w e e n eth y 1 acetate and water. 

T h o organi c 1 a y e r w a s w a s h e d with warer an d brine (twice), 
d r i e cj o v e r ma q n e s i u m s u 1 f a te, and e v apora. t e d i n v acuo. T h o 
residue was chroma t og raphed (eluent: d i en 2 orome t nan e - 
methanol) over silica gel to afford (2R or 2 S ) - : - ) - 2 - [ 4 - ( 4 - 
) oh 1 o rophenox y > -phen y 1 ] - 3 , A , 2 , 0 - t - t r a la yd r< :>-- 2 i i- t h i opyran-2 - 
aceoic acid 1 , 1 -di <:>xicie (an opt i :-al isomer A, 109 mg) as a 
srude orown aum. 

17 (KBio: 17 34, 17 lb, 12*4, 1244, 1127: cm" 1 

NMR (CL'Ci b) : 1.9 3 (7H, no, 2.14 (211, m J , 2.6-2.8 5 

> (2H, m) , 3.08-3.16 (2H, m), 3.22 (1H, d, J=15.6Hc), 
7.62 (1H, d, J- I 5.6Hz), '5.95-7.0 4 (4H, m), 7.28- 
7.75 (2H, m) , 7.60 (2H, d, J-9.0Hz) 

(-) API-ES M 3 m/s: 393 and 39 o (M + -H) 
fa] i^: -32 . 3° (O I . 0, Me OH , 
) Analytical chiral HPLC: 

col umn : C h iral pa k A3 ( 4 . 6 x 2 5 0 mm , 

Daicel Chemical Industries, Ltd.) 
eluent : n -hexane -e t ha no 1 -T FA (700: 300: 1) 
f - ow r a t e : 1 . J ml /' m i nut e 
) do :. act i o n : 2 2 0 nm 

r e r e n t 1 o n time: 50.6 minutes 



Example 1 1 

( 2R o r 23 ) -2 - [ 4 - ( 4 -Chlo rophenox y ) phenyl J - 3 , 4 , 5 , 6- 
0 t et rah yd raj -2 H- 1 h 1 opy ran - 2 -ace: ic acid 1, 1 -dioxide (an 

o p t i c a 1 i s ome r B , 7 7m g ) w a s :. > r e p a r e d f r om ( 2 R o r 2 S ) - ( + ) - 2 - 
[ 4 - ( 4 -ch 1 oropaenoxy ) phenyl 1 - 3 , 4 , 5 , 6- t et rah yd r o - N ~ ( ( 1 R ) - 1 - 
phenylet nyl ) -2H-t hi opyran-2 -a retannde 1 , 1 -di cade 
( d i a s t e r e ome r B , 1 3 3 mg ) obtai n e d i n E x a mp 1 e 3 1 an a similar 
7 manner to- that of Example 10. 
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1R (KBr): 1711, 12 90, 1242, 1122 cm" 1 

NM * iCDCl 3 , 6): 1.H2-1.M2 (2H, it,), 2.10-2.12 (2H, m) , 

2. 62-2. 80 (2H, m) , 3.0"-'?. 12 (2H, rrw , 3.21 (iH, d, 
J=15.6Hz), 3. 60 (Id, d, J-13.6Hz), 6. 92-7 .01 (4H, 
™) , 7.2 8-7.34 (2H, m), 7.5 9 (2H, d, 0 9 . 02 z ; 

i-; API-E5 M2 m/;:: 3 93 (M + -H) 

Analytical chi ral HP 22 : 

column: Chi ral pa k AS (4.6 x 2 20 mm, 

Da icel Chemical Industries, Ltd.) 
eiuent : r -hexane-et hano 1 -T FA (700 : 300 : 1 ) 
f low rat s : 1.2 ml /minute 
d e t e c 1 1 o n : 2 2 ( ") nm 
r e r entio:. t i rru- c 8.9 6 n i rmtes 

Example 12 

To cl col ut ion oi 2- \ 4- ( l-cnlorophenoxy > phenyl ] -3 , 4 , 5 , 6- 
tetrahydro-2H-thiopyrar.-2--aceti;; acid 1,1-dioxide (16.8 g) 
.in ethyl acetate (420 ml) was added (R) -(a) -co- 
rnet hylbenzy 1 amine (2.84 q) at. room temperature. After being 
stirred overnight at the same temperature, the resulting 
crystal was :i It rated arc! washed with ethyl acetate to give 
( 2R or 2S) -2- [ 4- ( 4 - c:i i o r ophen o x y ) phenyl ] -3 ,4,5, 6- 1 et rahydro- 
2H- triiopyran-2-acet ic ac i.d 1 , 1 -dioxide (R) - ( + ) -u- 
metny.ibenzylamirie salt pa . 4 3 g). A suspension of resulting 
salt in ethyl acetate (200 ml) was washed with IN 
hydrochloric acid flOO ml x 2), water and brine, and 
concentrated to gave the free acid. This procedure was 
repeated three times ( second : amine 0.73 eq; third: 0.85 eg) 
to g i ve the opt a ca 1.1 y resoluted (2R or 2 C ) - ( - ) - 2 - [ 4 - ( 4 - 
chlorophenoxy) phenyl J -3, 4 , 5 , 6 - 1 e t r a h y d r o - 2 H - 

thiopyran-2-aeet ic acid (an optical isomer A) (4.72 g; as a 
whi t e so 1 i <d . 

U*Jj3 5 : -82.3° (2-1.0, MeOH ) 

Optical purity: 912 ee 

Analyt ica 1 ch i ra I HPLC : 
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oo 1. umn : Chi ral pa k AS ( 4 . 0 



na i c . 



hem: ca _ 



Industries, Ltd . 



e iuent : n-hexane-et. hano] - T FA (700 : 300 : 1 ) 

f 1 ow r ate : 1 . 0 m 1 /minu _ e s 

d e t e o 1 1 o n : 2 2 0 nm 

retention tame: 5 0.0 minutes 



10 



20 



Ex amp 1 e 13 

Te a solution ot 2 - ( 5 -bromo- 2 - 1 h i eny 1) - 3 , 4 , 5 , 6- 
t.er rahydro-2H--thiopyran-2-acetic acid 1,1-dioxide (1 q) in 
ethanol (3 ml- was added ( R > - ( + ) -u-me t h y 1 ben zy larni ne (185 
m 0) dt room tempprao^re. After being stirred overniqht at 
t.ne room ternperat ar-r, the resulting crystal was f nitrated 
and washed with tUdianoI to give 2 - ( 5 -b r omo- 2 - t h l on yi ) - 
-o-^r^o ; --tet rahydro;-2H-t hiopyran-2-aeet ic acid 1, 1 -dioxide 
(R) - ( M -a -met hyl benzyl ami ne sal:. A suspension of resulting 
salt in ethyl acetate was washed with IN hydrochloric acid 
and brine, and cunceitcaied to give the free acid. This 
procedure was repeated two rimes to give the optically 



sola ted (2R or 



( 5 - u r omo -2-thienyl 



5, 6- 



( 4H, m) , 2 . 30-2 . 37 { 1H, 
7.02 (1H, d, J-4.2Hx), 7 



tetrahydro-2H-thiopyran-2 -acetic acid 1,1-dicxide (300 mq ) 
as a white solid. 

NMR (DMSO-d,:, 6): 1.74-1.8' 
m) , 3 . 0'>-3 . 56 ( 5H, rnj 
(1H, d, J- 4.2Hz.) 
MS (ESI-) m/x: 351 (M-Hj 
[aig 5 : -2 5.3° (C=:.0, Me OH ) 
Optical purity: 955 ee 
Ana] ytucal chiral H PL '3 : 

column: Chiralpa k AS (4.6 x 250 mm, 

Daicel Cnemoca] industries, Ltd.) 
e 1 uent : n - he x a ne - e t hano 1. - t r i f luoroacet i c at 

(TFA) ( 70(o : 300 : 1 ) 
flow rate: 1.0 ml /'mi nut e 
detect ion : 220 nm 
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Exarr.pl e 1 A 

A mixture or 2 - [ 4 ~ ( 4 -:h 1 o r ophenoxy ) phen y J ]-3, 4,5,6- 
t.etrahydro-2H-t n i opy r a n-2 -ace t ic acid 1 , 1-Jioxide ( 98 .7 mg) , 
ammonium iormate (78.8 mg) , and : 8 1 palladium - carbon (508 
wot, 60 mg) in othanol (8 ml) wa- stirred under reflux for 3 
hours and 20 minutes, and filtered. The filtrate was 
evaporated in va:uo and the residue was part;tioneci between 
ethyl ic^ate and 2 . IN hydrochloric acid. *TV - organic layer 
was washed with, brine, dried -aver sodium sulfate, and 
evaporated in vacuo. The residue was powdered from 
di isopropyl ether to af fiord 3 , A , 3 , 6-tet rahyd ro-2- (4- 
pherroxypneny 1 ) - 2 H - t h l opy r a n - 2 - a c e t i c oicid 1, 1-di oxide (87 
nag ) as a colorless powder . 

np : 20 8 . 5-2 0 0 . 5°C 

IE (KBr) : 2 7 30-2 : > 3c, 1^0 7, 1 290, 1216, 1124 cm" 1 
NMR (CDC1 3 , 6): 1. ''3-2. 25 (AH, m), 2.74 (2H, m), 3.11 
(2H, m), 3.21 ( 1 H , d, J=15.6Hzi , 3.61 (1H, d, 
0-15. oHx), 6.97-7.07 (AH, m), 7.14 (1H, t, 
J-7.4H2), 7.36 (2H, t, J==7.7Hzi, 7.59 (2H, d, 
J=9 . 0Hz ) 
(-) API-ES MS m/z: 359 (M" f "-H) 

Example 1 5 



A solution of oxalyl chloride (76.2 mg ) in 
di chl oromet hane (0.7 ml) was added dropwise to a stirred 
suspension of 2- [ 4- ( A -ch 1 o rophenoxy ) phenyl ] -3, 4, 5, 6- 
t et rahydro-2H-t hi opyr a n - 2 -ace t i c acid 1 , 1 -dioxide (118 mg ) 
and N , N-dimet hy .1. f ormami de (1 .10 mg ) in di ch 1 o r ome t hane (1. 
nil) under ice cooling and a nitrogen atmosphere, then the 
resulting mixture was stirred at room temperature under a 
nitrogen atmosphere for 2 hours and evaporated in vacuo. 
The residue war dissolved in di chlor ome t hane (l.c ml) and 
the solution was added dropwis^ to a s * i r r - • ; mixture o f 
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hydroxy 1 ammon i urn chloride (125 mg ) , IN aqueous solution of 
sodium hydroxide ( 1 . 3 ml j , t et ranydrof uran (3.6 ml), and 
to rt -but y .1 a '. - oh - d (1.8 ml i at room temperature and the 
resulting mixture was stirred at room temperature for 2 
hours and 30 minutes. The reaction mixture was partitioned 
between water and ethyl acetate. The organic layer was 
separated, dried over sodium sulfate, and evaporated in 
vacuo. The residue was on roma t ooraphed (eluent: toluene - 
ethyl acetate acetic acid) over silica gel (2.6 g) to 
afford a colorless powder, which was washed with diisopropy 
ether to afford 2- [ 4- ( 4 - ch i o roohenoxy > phenyl ] - 3, 4 , 5, 6- 
t .-r rah y d r o - N - h y d r r> x " : ' - 2 H - r h : «~»r > v r a r - / - o »=• t m -i rj ^ i f i -di<: 
f c s mo ) as a co 1 or .3 --ss powder . 
mp : 1 7 a - 1 n'V ( dec . ) 

IF: (KBr) : 34 2 1., 3 3 1 5 , 322 0, .16 32, 12S4, 1246, 



de 



1119 cm" 1 



NMR 



{ DM3C)-d t , I s *) : 1 . 74 



.87 



09 (4H, m), 2.5 (1H, m), 
(1H, or d, J-15.-:Hz), }; . 0 1 - 3 . 5 5 (4H, m), 6.37-7.12 
( 4 H , m ) , 7.42-7.59 ( 4 H , m ) , 8.73 ( 1 H , s ) , 10.46 
( 1 H , s ) 

(4) API-E3 MS m/z: 4 3s (M f +Na) 

Anal, staled, for' C 1 ^Hj 0 C INO^S : 2: 55.63, H 4.92, M 3.42 

Found: C 5 5.67, H 5.28, U 3.2 3 



2 5 r.xampl e 1 6 

A solution of oxalyl. chloride (55.8 mg ) in 
d i ch 1 or omet nane (0.5 mi) was added dropwi.se: to a stirred 
so lu t i on of c side ( 2F; or 2 2 ) - [ 4 - ( 4 -ch 1 o rophenoxy ) phony 1 ] - 
5 , 4 , 5 , 6-t.et ran yd r o-2H- 1 h iopy ran-2-ace t i c acid 1 , 1 -diox ide 
30 (an optical isomer A, 27 mg ) obtained in Example 12 and 

N , N - dime? t h y L f o rmamide ( 0 . So mo ) i n d l ch 1 or omet hane (0.88 ml ) 
under ice cooling arid a nitrogen atmosphere, then the 
resulting mixture was stirred at room temperature under a 
nitrogen atmosphere for 2 nours and 30 minute;, and 

3 5 evaporated in vacuo. The residue was dissolved in 
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dichlorom^thane (0.3 ml.) and t h> • solution was added dropwise 
to a stirred mixture of h yd r ox y 1. a mm on l uni chloride (91.7 rnq } , 
IN o ::ot-> , solution of sodium hydroxide (1.3 ml), 
tetrahydrofuran (2.6 ml), ana tert -butyl alcohol (1.3 ml; at 
5 room temperature and the resulting mixture was stirred at 
the same temperature for 1 hour and 30 minutes. The 
reaction mixture was partitioned between water and ethyl 
acetate. The organic layer was separated, dried over sodium 
sulfate, and evaporated in vacuo. The residue was 
10 ch roma r ographed (eluent: toluene ethyl a rotate - acetic 
acid) over silica gel (1.9 g) to afford a pale brown powder 
(6 V mq ) , which was washeci with diisopropyi ether tn afford 
( R or 3 ) - { - ) -2- [ 4 - (4 - chlorophenoxy ) phenyl ] - 3 , 4 , 5 , 6- 
tetrah ydr o-N-hyd roxy-2H-th i opyr an- -acet amide I , 1 -d i oxide 
15 (optical isomer A , 55 mg) as u colorless powder, 
mp : 133. 3- 18 7V' (dec . ) 
[al5 8 : -9.3° (0 = 0.71, Me OH ) 

IR (KBr; : 341b, 3423, 1653, 12B4, 1230, 1119 cm" 1 
NMR (DMS0-d 6 , 6): 1.73-2.05 (4H, m), 2.5 (1H, m) , 
20 2.87 (1H, br d, .1=12 . 9Hz) , 3.01-3.3 (4H, m) , 7.00 

(2H, 3, J = 8.9Hz), 7.03 (211, d, ,1 = 8. 9Hz), 7.4b f2H, 
a, J=8 . 9Hz) , 7.50 (2H, d, J=8.9Hz), 8.73 (111, s), 
1 0.48 ( 1 H , s ) 
(+) API-ES MS m/z: 4 32 and 4 34 (M^+Na) 
25 (-) API-ES MS m/z: 408 and 410 (M + -H) 

An a 1 y r r c a 1 chiral H PLC : 

c o 1 umn : 0" h i r a 1 p a < A 2 (4.6 x 2 5 0 mm , 

Daicel Chemical Industries, Ltd.) 
client : n-hexane-et hanol -T FA (700 : 300 : 1 ) 
3 0 flow rate: 1 . 0 ml/mmut o 

detection: 220 nm 
retention time: 18.2 minutes 



rxampi e 1 / 



( R or S ) - ( i ) 



: h 1 o r c > p } i e n o >; y ) p h e n y 1 ] - 3 , 4 , 3 , t 




% 
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t et i dhydr -h - 6 yd r oxy- 2H- t h i opy r a ri - 2 - a oe t.. ami de 1,3- diex i de 
(41 it. 2 : was prepared from crude (2R or 2 : •) - 2 - [ 4 - ( 4 - 
chloropheroxy ) pheriy 1 A , 3, 6 --tot rahydr^-2 H- 1 hi opyra:i-2- 

acetic acid 1,1-dioxid^ (an optical isomer B, 87 rnq j 
obtained i r: Example 11 in a similar manner to than of 
Exampl e 16. 

mp : 1 87-1 8 8°C (dec . ) 

|a]f, 8 : 10.2° (00.56, MeOH ) 

IR (KBr): 3444, 2423, 3317, 3224, 1 655, 1284, 1230, 



10 



NMR i CMSO--d t . (/ t>) : 1.75-2.05 (4H, m), 2.5 (1H, mi), 2.87 
■1H, bi a, 2 : . - din : , 3.61-^.52 ( AW r ttM, 7. (do i ; > H , 
d, OO.dRz), ~ 7 .08 (2M, d, s-8.9Hz), 7.46 ( 2 H , d, 
3-8. 9Hz:, v . o. (2H, d, OS.^Hz), 8.78 ;1H, s), 
13 10.48 <1H, s) 

( + ) APJ-ES MS mi/z: 4 32 and 4 34 (M + +Na) 
(-) AFJ-ES MS m/z: 408 and 4 10 (M + -H) 
Ana.] y t i. c a 1 c: h lral H P L C : 

column: Chiralpak AS (4.6 ;< 250 mm, 
2 0 Da i ce 1 C la em i ca 1 Industries, Ltd. ) 

e 1 merit : n-hexane-et hanol -TEA ( 700 : 200 : 1 ) 

flow rate: 1.0 ml /minute 

d e tecti o n : 2 2 0 nm 

i- e tent: o n time: 2 7 . 9 m inuL e s 



2 5 



Example 18 



2- [ 4 - ( 4 -Ohio rophen sxy ) phenyl ] - 3 , 4 , 5 , 6 - 1 e t r ah yd r o- N - 
hydroxy-6-methyl-2H-thiopyran-2-acet amide 1 , 1 -dioxide (30 
rnq) was pr epa red f rom 2 - [ 4 - ( 4 -ch 1 o roohenoxy ) phenyl ] - 3 , 4 , 3 , b 
30 tetrahydro- '-methyl -2H - 1 hi iopyran-2-acet i c acid 1 , 1 -di ox ide 
(55 mg ) in a similar manner to that o! Example 15. 



IK (KBr): 34 4 6 and ',42 1 (br), 1 668, 1 282, 1 24 6, 
1124 cm' 1 

NMR (DMSc-d,,, ft): 1.17 (3H, d, tetllz), 1.6-5.03 (4H, 
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m; , 2.4 ilH, mj , 2.8-2.^5 (1H, br d), 3 . . 0 s* (1H, d 
J-lS.OHz), 2.2? ( 1 H , d, J-~lb.0Hz), 2.24 (1H, m), 
7.0 0 (2H, d, J=H.8Hz), 7. OH (2H, d, J-8.9Hz), 
7.42-7. (211, m) , 7.86 (2H, d, J-b.9Hz) , 8.72 ( 

s) , 10.4^ f 1H, s) 
id API-22S Mo m/z: 4 46 and 44 6 (M + +Na) 

Ex amp] e 1 9 

• , 4, 2, 6-Tet : ahydro^N-nyciroxy-2- ( 4 -phenoxypheny 1 ) -22H- 
thiopyran-2-acet 1 :iinid- I , 1 ■ ■■ d i. ox i.de (41 ingi was prepared from 
3,4, 2, 6-t< : >t ra hydro- 2 - ( 4 -pdienox yphen ;/i ) - 2 H-thi opyrar:-2-ace: i 
acid 1 , 1 -di ox ide ( 6 e mq ) in : . • i rid So: manner to :nat of 
Ex ampl e 1 5 . 

mo : ] 82- 183'V { : p •. • . j 

IP: ( KB r ) : 34 4 c and 8 4 2' 3 (br), 1658, 1 2 8 8, 1 24 6, 
1 1 !1 'r- cm" 1 

NMR (DMSO-d.;-, 6;: 1.78-2.05 (4H, rn ) , 2.4 (1H, m), 



'■ IH, br d, J-13 2)H:! , 3.04 -3.55 (42., m), b.9 6 
d, J-8.9Hz), 7.06 (2H, d, J-7.5Hz), 7.1a (1H, 
J-7.3HC , 7.4 3 (2H, t, J-7.4Hz) , 2d 54 (2H, d, 
J-8.9Hx;, 3.7 4 (1.H, s), 18 J . 4 8 {1H, s) 

(a) APCI MS m/z: 37 6 (M'+H), 34 3 (M + -NHOH) 

(-) APE-KS MS m/z: 37 4 (M 4 -H) 



87 

2H 



E^mp^^S^J 

2- [ 4- ( 4-Shlorophcnoxy ; prenyl ] -2 , 3 , 4 , S-tet rahydro-N- 
hydroxy-2- t h i ophene - 2 -a ce t am i do 1 ,1— dioxide (88 mg) was 
prepared : rom 2 - ■ 4 - ( 4 -ch 1 orophenoxy ) phenyl 1-2,3,4,5- 
tet rahydrot hiophene-2-dcei ic acid 1 , l-diuxide (122 mg ) in a 
0 similar manner to that of Mxamp.de 15. 
mr : 6 3-63°C (dec . ) 

IK (K&r j : 24 2 7 (bid, 1 662, 12 9b, 11-44, 1126 cnT 1 
NMR (E'MSO-d tj/ 6): 2.19-2.23 (2H, m), 2.56- 3.28 (6H, 

m) , 6. -)9-7. 10 <4H, rre , 7.38-7.4 8 (AH, m), 82/3 ( 
5 s) , 10 . 4 0 ( 1H, s } 
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(M APCI MS m/z: 396 and 39s ( M + + H > 

36 3 and 365 ( N 4 -NHOH ) 
Anal. Ceiled, lor C ;[ s H } 8 3 1 NO l, S : C 54.61, II 4.58, N 3.54 

Found: C 55.20, H 5.06, N 3.26 

Example 21 

To a solution of potassium hydroxide (400 g) in water 
(200 nil) was added a solution of ethyl 7 -ami di not hio- 3- [ 4 - 
( 4-chlorophenoxy ) phenyl ] hepz -2 -enoa t e hydroiodide (70. 1 q) 
in tet rahydrof uran (100 ml), and the mixture was refluxed 
overnight. After the solution was cooled and acidified with 
IN HC1, the mixture was extracted with ethyl acetate O0n mi 
>: 3)- : combined organic iayer was wish-d w its water and 

brine, dried over magnesium suit ate and concentrated under 
reduced pressure to give 2 - [ 4 - ( 4 -ch 1 c r ophenox y ) phen y 1 ] - 
o , 4 , 5, b-ter rahydro-2H- t hiopyran-2-acet ic acid ( 60 g ) as an 
ye 1 1 ow o i 1 . 

HMR (CDClj, 5): 1.51-i.sO (4H, m) , 2.26-2.38 (1 H, m) , 

2.48-2.68 (3H, m) , 2.90 (2H, d, J=14Hz), 2.98 (2H, 
d, r : 4 lt d , 6.94 (4H, d, J-8Hz>, 7.27 (2H, d, 
d-8Hz) , 7 . 57 (2H, d, J=BHz) 
MS (ES-) m/z: 361 ( M-H ) 



Example 2 2 

2 - [ 4 - ( 4-Brornopherioxy) phenyl ] -3, 4 , 5, 6-tetrahydro-2H- 
thiopyran-2-acetic acid (3.99 g) was obtained an a similar 
manner to that of Example 21. 

NMR ( C DC 1 2 , 6): 1.50- 1.87 (4H, m), 2.27-2.4 9 (1H, m) , 

2.47-2.70 (3H, m) , 2.90 (1H, d, J-lbHzj , 3x00 (1H, 
d, J=lSHz) , 6. 96 <4H, d, J-9Hz), 7.44 (4H, d, 
J-9Hz ) 

MS (EST-) m/z: 4 0"' (M-H) 



Example 2 3 

Ethyl 2- [5- ( 4 - f lucrophenyl ) - 2 - t. si- so v 1 ] - '3 , 4 , 5 , 6- 
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tet rah yd r o-2H- 1 niopy ran-? -acet a te (117 mg ) was ;bt a i ned 1 ro 
7 -arm id mot h i o- 3 - [ 5 - ' 4 - f 1 uorophenyl ) - 2 - th i eny 1 ] hept.-2-?noatc 
hydroiodi de in a similar manner t. o that, -a I Example 21. 

NMR (CDCi*, 6): 1.12 (3H, r , ,] = 7Hz) , 1.44-1.92 (4H, 

mj , 2.18-2.30 (1H, m), 2.55-2.68 (2H, m ) , 2.7 3- 
2.02 (1H, m) , 2. Si (1H, d , J- 14Hz) , 2.8? (1H, ci , 



■J- 14 Hz) , 4 .01 (2H, q, 
7. 4 9- 7. 5 6 (2H, m) 



7 H ; 



.93-7.11 ( 4 H , m ) , 



10 example 24 

To a solution -of ethyl 3- ( 4 -oipheny 1 y L ) -7-ch loroheptat- 
enoaf.e (0.90 g) in iCe •. orio (10 rnl ) was added N a I f 1 . 0 5 g ) a 
60°C. After being ot : i ! ou o ve in i qh t , the reaction mixture 
was cooled, concent rat ed in vacuo, dilute:! with water, and 

It extrcn-ted wit :i ether: . The. ether extract was washed with 
brine, dried over' MgSO^ and concentrated in vacuo. A 
mixture of this residue and thiourea { 1 3h mg ) in ethanoi 
(EtOhb (10 mi) was refluxed with stirring for 2 4 hours. The 
resulting mixture was coo 1 ed and concentrated in vacuo to 

-° yield tne isx.hiouroni.um suit. To a solution of potassium 
hydroxide (bad) (1.74 g) in water was added this 
isothiouroninm salt, anoi the mixture was refluxed with 
stirring for 3 hours. The reasaiori mixture was cooled at 0°C 
and was quenched by cautions dropwise addition cf a solution 

2o of 502 aqueous sulfuric acid (H >SO^) until acidic. The 
mixture was extracted win; ether, and tne organic Layers 
were washed with water and brine, dried over magnesium 
sulfate (iMgStq) and concentrated in vacuo. The residue was 
purified by silica gel column chromatography (eiuent: SO 

30 methanol (MeOH) in (Chloroform (CHCI3) to q LVe ^ ( •! - 

biphonyiyl ) - 3, 4 , 2 , b- tet rahyd ro-2H- 1 hi opy ran-2 -a cet i c acid 
(335 mg ) a s a n amorp h 'O u s . 

NMR (CDCI3, 6): 1.00-1.80 (4b, m), 2.o0-2.39 (1H, m ) , 
2.:0-2.70 (3H, m) , 2.04 (1H, d, J=14.7Hz), 3.01 
(1H, d, 0=14. 7Hz), 7.34 (1H, dd , 0-7, 7Hz) , 7.2-- 




% 
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7,61 (4H, m) , 7.68-7.71 (7H, m) 
MS <ESi-) m-'z: 21.1 (M-H) 



Ex amp : e 2 5 

7 - [ -I - [ 4 - Fl uorophenoxy i phen y I ] - 3 , 4 , 5 , 6 ~ t e t r ah yd r o - 2 H - 
t hiopyr ari-2-acet l c acid (7:00 mq } was obtained in a similar 
manner to that: of Example 24. 

NMR (CDC1 3, 6): l.b0-1.84 ( 4 H , m;, 2.27-2.36 (1H, m) , 

2.50-1.67 (3H, no, 2.83 (1H, d, J- 15Hz), 2.^7 (1H, 
d, J-^lbHz), 6.91 (2H, d, J-9Hz) f <i . 99-7.06 (4H, rn 
7.5 6 (.21, d, J-9Hz) 
MS '■. F77I - i nt ' z : 34 (M-H ) 



Exartip e 7! 6 

7- [ 4- ( 4-Chl oropneryl ; phenyl ] -3, 4,5, 6- 1 e 7 r a hyd r o- 2H- 
t hiopy rari-2-acet i c acrd (310 mq) was obtained in a similar 
manner to that ot Example 24. 

NMR (CDCl^, 6): 1.60-1.8 5 (4H, m>, 2.29-2.38 (1H, m), 
2.52-2.69 (SH, iro, 2.94 (1H, d, J-14.7Hz), 3.01 
HH, d, J=l 4.7Hz., 7.39 (2H, d, J-3Hz), 7.50-7.54 
<.4H, m) , 7 . h9 (2H, d, J=BHz) 
MS (ES1-) ni/z: 34 7, (M-H) 



Examp 7 e 7 7 

7- [ 4 - i 4 -Bromopheny 1 ) phenyl ] -3,4, 5 , 6- te t . rahydro-2 H- 
thiopyrari-2-acet i c acid (120 mg ) was obtained in a similar 
manner to that or Example 24. 

NMR (CDC1 3 , 6): 1.61-1.85 (4H, m) , 2.29-2.36 (1H, m), 
2.51-2.69 (3H, rro, 2.94 (1H, a, 0=14. 7Hz), 3.01 
(1H, d, J=14.7Hz,', 7.43 (2H, a, J-9Hz), 7.51-7.57 
( 4H, m ; , 7.6'- (211 , d, J-9Hz ) 
MS - ES : - ) rn/z: 3 8°* (M-H) 



Example 28 

2- [ 4 - ( A -El uoropheny 1 ) phenyl ] - 3, 4,5,0-- oorahydro-2H- 



WO 00/40576 




1. 
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thiopyran-2-acet.ir acid (200 rr.ci ) was obtained ..in a similar 
mom-sir to that of Example 24. 

NMR (CD!*:!), ft): 1.60-1.80 (4H, m), 2.2^-0. OR <1H, m), 

2.93-2.67 (2H, m), 2.94 (1H, d, d-15Hz), 3.01 (1H, 
d, , T =16Hz), 7.07-7.12 (2H, m ) , 7.51-7.56 (4H, m), 
7.s0 (2H, d, J-8.5Hz) 
MG ( E3 1 - ) m/ z : 32 9 (M-H ) 



1 0 



1 5 



E x a m p 1 e 2 9 

2 - [ [>- (4-Chl oropheny 1 ) - 2 - 1 h ieny 1 ] - ?■ , 4 , 5 , b-tor.rahydro-2H- 
ths-pyraii-C-cjretic acid (2.5 g) was obtained in a similar 
mariner to that, of Example 24. 

NMR (DM:;<o-d b , 6): 1.50-1.7 5 (4H, mj , 2.25-..:. 32 (1H, 

rr >' 2.4 5-2.6 3 (3H, m), 2.7 4 (Id, d, Jd4Hzj / 3.97 
■ 1H ' d ' J=14Hz), 7.02 (Hi, d, J-3.6Hx), 7.40 (1H, 
d, J=3.6Hz), 7.4 5 (2H, d, J=8.7Hz), 7.64 (2H, d, 
< . 7H z ) 
MS (ESI- ) rn/z : 351 (M-H) 

2 0 Esxa mp 1 e 3 0 

2- ( 5-Bromo-2-thienyl ) - 3 , 4 , 5 , 6- t et r ahydro-2 H- 1 h j opyran- 
2- acetic acid (8.5 g) was obtained in a similar manner to 
that of Example 2 4 . 

NMR (DM20-d 6 , b) : 1.45-1.73 (4H, m) , 2.12-2.20 <1H, 
25 ™) . 2.45-2.70 (4H, m), 2.87 (1H, d, J-"14.4Hz), 

*'- 8 ^ H.H, d, J-4.2Hx), 7.08 (1H, d, 0-4. 2Hz) 

Ex amp 1 e 3 l 

1- Ethyl -3- ( 3 -dime thy 2 ami nop ropy 1 ) carbodiimide (WSCD) 



3 0 



hydrochloride (205 mg) was added to a stirred mixture of 2- 
[4- (4-chloroph^ncxy ) phenyl ] -3, 4, 5, 6 - t e t rahy a ro- 2 H - t h l o p y ran- 
2-acetie acid 1, 1- dioxide (326 mg ) , ( R ) - < a) -a-me t h y i ben z y 1 - 
amine (105 mg) , and 1 - h yd r oxyben zot r i a zole (12 3 mg) in 
dicnloromerhane (H ml ) under ice cooling, and then the 
resulting mixture was stirred at the same t emp-ra t u r e foi 2 
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1 ° A 



hours i r : i at room temperature for 2 hours arid extracted with 
dichloromethane. The extract was washed successively with 
water, 0.1N h y 1 r oc hi i o r i r acid, watei , and o saturated 
aqueous solution r=f sodium bicarbonate, dried over magnesium 
sulfate, and evaporated in vacuo. The residue was 
zhromato g raphed (eluent: toluene - ethyl acetate) over 
silica gel so afford diast.ereomer A (180 mg ) and 
drastereomer 3 (181 mg ) of 2 - [4 - ( 4-chlorophenoxy ) phenyl ] - 
3' 4 > t-t e: rahyiro-2H-thiopyran-2-N- [ (1R) -1- 

phenyler hy 1] acetamide 1,1-dioxide as a colorless solid and 
color less oryst a 1 s , respectively . 
Di as i: or comer A : 

rnp : 1 38-1 ^0 . 5°C 
:<* ; 7 : 2 1. 0° (C=o . c; : , Me OH ) 

TR (KBr): 3421 (br) , 1621, 1288, 1244, 1121 cm" 1 
NMR { C DC 1 -. , 6): 1.0 6 (3H, d, 0=6. 8Hz), 1.94-2.15 (4H, 
:n) , 1.^58-2.71 (2H, m), 2.99-3.26 (4H, rn ) , 4.72- 
- 1 - 87 ' m; , 5.21 (In, br d, J=H.0Hz), 6.9 7 (2H, 

d, J-9.0HZ), 7.00-7.11 (4H, m ) , 7.19-7.37 (3H, m), 
7.7 0 :'2h, d, J- 9. OH::) 
( + ) ARC I M2 m/z: 198 and 5 00 (M + +H) 



Diast ereomer E-i : 
nip : 8.1 . 5-8 9°C 

UtJjV : 5 3.4° (C=C.50, MeOH ) 

IR (KBr): 3365 (br), 1651, 1288, 1246, 1122 cm" 1 

NMR (CDC1-,, ft): 1.32 (3H, d, 0=6. 9Hz), 1.91 (2H, m), 

•■■-13 (2H, m), 2.62 (2H, m) , 2.99-3.30 (4H, m), 

4.85 (1H, m), 5.31 (1H, br d, J=8.0Hz), 6.74-6.80 

(2}I, m) , 6.90-6.99 ( 4 H , rn), 7.13-7.36 (5H, m) , 
"7.58 (3H, d, 0-9. 0Hz) 

(-} A PC 1 MS m/s: 4 98 and 500 ( M " f + H ) 



Exanipl e 3, 



To a solution of (7R or 2 2 ) - 3- [ 4 - ( 4 - oh 1 or ophenoxy ) 



WO 00/40576 




% 



PCT/J P00/000 18 



125 



I 0 



phenyl ; - 3 , 4 , b, b - t e r r a h yd r o- 2 H - t hiopy r an--acetic acid 
l,l-d]uxide (4.75 g) obtained in Example 10, C>-(2- 
t.et raliydropyranyl : Hydroxy lamme (2.11 g) , and 

l-hyc)rL)xybonz:)i.ri:i2ole ( 1.95 g) in N , N-dimet hyl formamide (60 
ml) wa;-; added WSCD hydroohlor ide (2.77 g) . After being 
stirred for 4 ho^rj at room temperature, the solvent was 
evaporated m vacuo, and the resulting residue was dissolved 



m of ho 



:t.at e ( 6 0 ml). T 



u t i o n w a s washed wit h 5 3 



aqueous citri-^ acid solution, saturated sodium bicarbonate 
solution and brine, and -dried over magnesium sulfate. The 
solution war. concentrated under reduced pressure: t : give (2R 



• r 2 7 } - N - ( 2 - t e t rati -yd r opy rare/ 1 <_>xy ) -2 - [ A - { 4 



;ropnonoxy ; 



2 0 



pneny.l ] - d , 4 , 5 , 6 - t -at rahydro-2H - t hi opy r a n - 2 - a so t. ami d>- 1 , 1- 
di oxide (o22: q) as a o i lore : y yel lew oil. 

NMR (CDCl ]f b) : 1.46-2.22 (10H, m ; , 2.77 (1H, br), 

3.02-3.23 <4H, m), 3.38-3.55 (1H, m>, 3.65-3.78 
(1H, rra , d. :;7 foSH, s), 4.7 7 (0.SH, s), 6.9 5 (2H, 
d, J = 3Hz), 7.0 0 (2d, d, J-8Hz), 7.2 2 (2H, d, 
2-8HZ), 7.65 (2H, d, J-oHz), 8.28 (1H, br) 
MS (Eold m o : 4 03 t'M-H) 



The foil-owing compounds were obtained in a similar 
m a n n e r t o t h a t o f E x a mp 1 e 3. 2 . 



3 0 



Example 3 3 

2- [ 4 - ( 4-Chloropnenoxy ) pnenyl j - 3, 4 , 5, b-tet rahyd.r o-2H- 
t hiopyran-2-acetamide ( 1-4 0 mg ) 

NMR ( C DC 1 -j , ft): 1.42-1. 0 1 (10H, m), 2.23-2.36 (1 H, 

iro , 7.4 0-2.72 ( 311, m), 2.74-2.83 (1H, m), 3.4 5- 
3.5 8 (IK, m) , 3.7 3 -.3.8 3 (1H, m), 4.5 5 (1H, s), 
4.7 6 (0.5H, sj, 6. 3 7-7. t 3 (4H, m), 7.2 7 i.'H, d, 
• : H12; , , 7.6U (2H, d, ,2-di.: , /.9 b (0.5H, s), 8.16 
(0 . 5H, s) 
M2 (ESJ-) m/'z: 4n0 (M-f!) 
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Exa mple 3 4 

N- (2-Tetrahydropyranyloxy) -2- [4- ( 4- f 1 uorophenoxy) - 
phenyl ] - 3 , 4 , 5 , 6 - t e t rahydr^-lH-th i opy ra n - 1 - a ce t am i . i-- 1,1- 
n iox Lde ( 30 7 mq ) 

NMR (CDCI3, cS) : 1.53-1.70 (10H, m) , 2.08-2.17 (2H, m) 
".73-2.76 <2H, m) , 3.02-3.23 (4H, m) , 3.42-3.52 
(Hi, m) , 6.98-7.0 5 (6H, rra, 7 . M (2H, d, J-9Hz) 

MS (E3I-) m/z: 4 76 (M-II) 

Example 35 

N- (2-Tetrahydropyrdnyloxy) -2- ( 4- ( 4 - i luorophenoxy ) - 
phenyl] -3, 4, 5, 6- 1 e t r ahydr o- 2 H - 1 h i cpy r an- 2 -a ce z ana de (250 mu 

NMR (CDC1 3/ 6): : .50-1.64 (6H, n;) , 1.74 - 1.78 (4H, m), 
.'.2 5-2. 34 (7H, m) , 2.52-2.70 (4H, m), 2.76-2.82 
(1H, m) , 3.4 9- 3.57 (111, m) , 3.77- 2 2^ (1H, m) , 
6.95-7.04 (hH, m), 7.59 (211, d, J----9Hz) 

MS (ES1-) m/z: 444 { M - H ) 

E xample 36 

N- (2-Tetrahydropyranyloxy) -2- [4- ( 4 - f 1 uorophenoxy ) - 
phenyl ] -3, 4 , 5, 6-tet r ahydro-2H-t hi opyran-2-acetamide 1-oxide 
(152 mg) 

NMR (CL)C1 3 , 6): 1.54-1.81 (10H, m), 2.4 5-2.56 (2H, m), 
2.75-2.96 (5H, m), 3.53-3.59 (1H, m) , 3.81-3.87 
(1H, m) , 6.95-7.04 (6H, m), 7.39 (2H, d, J-9Hz) 

MS (E31-) m/z: 4 60 (M-H) 

E xamp l e 3 7 

N- (2-Tetrahydropyranyloxy) -2- [4- (4-f luorophenoxy) - 
phenyl ] -3, 4, 5, 6-tet rahydro-2H- th i onyran-2 -acetami de 1 , 1- 
di oxide (173 mq) 

NMR (CIX:l 3/ 6): 1.45-1.75 (6H, n , ) , 1.89-2.01 (211, m), 
2.06-2.2 0 (2H, m), 2.68-2.80 (211, m), 3.00-3.24 
(4H ' m ) , 5.40-3.53 (1H, m), 3.64-3.75 (1H, m), 
4 * 49 (0.5H, ra s) , 4.75 (0.5H, br a;, 6, . 9 3 (2H, a, 
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MS 



: c ^Hz, , 7.04 d, i -Hz > , 7 . 4 0 (211, ci , , 

7.67 (2H, d, d-9Hz), 7.77 (2H, d, J=9Hz), 7.77 
( 0 . 5H, br z , 7 . QH ( ;j . 6H, br s } 
(ESI-) m/z: 5 36 (M-H) 



10 



1 5 



Ex a rap Le 3 8 

N- ( 2-Ter rahydropyranyl oxy i - 2 - [ 4 - [ 4 - ( 4 — b 1 uor ophenyl ) - 
phenoxy ] phenyl] - ;■; , A , b , 6 - 1 e t; r a h ydr o- 2 H - 1 h i opy r a n - 2 - acet ami de 
1 , ■ -diox l d-? (122 mg ) 



1 O q _ 0 f W m ^ 



NMR i '0.)'^ 1 3 , : 1.40-1.70 ( 6H , m), 

2.06-2.24 (2H, n) , 2.00-2.82 (2H, m) , 2.00-3.25 
(40, itu, 3.40-3.06 (!H, m), 3.64-3.77 (1H, :r. ; , 
--41 d-'.OH, br z) , 4.70 (0.5H, br z;, /. 00-7. 18 
( l ^H, mi, 7.42 -7.06 (4H, m ) , 7.67 (2H, j, 6J=9Hz), 
7 - 70 ( 0 . OH, br s ) , 7 . S9 ( 0 . SH, br s) 

E45 (ESI-; m/z: Sz2 (M-H) 



Exdinol e 39 



:- (4-methoxyphenyl ) -3, 4, 5, 6- 



U- (2-Ter rahy liropyr an yl oxy ; 

2 0 tet rail y ci r o — 2 H — t h .l ■■ j p y r a n -2-ace t. a m i d e 1,1- d i. o x i d e (11 3 mg ) 

NMR (CDC_;_ 3 , 6): : . 4 .1 - I . 7 0 (6H, m), 1.87-2.01 (2H, m), 

2.06-2.21 (2H, m) , 2.50-2.81 (2H, m ) , 3.00-3.25 

(4H, mi, 3.32-3.73 (2H, m), 3.81 (3rl, s), 4.37- 

4.44 (0.5H, m) , 4.69-4.70 (0.0H, m), b. 91-7.03 (2H, 

25 m;, 7.0 3-7.69 (2H, m ■ , 7.70-7.91 : 1 H , in) 

MS (ES1-) m/z: 5 96 (M-H) 



Example 4 0 

N- (2-Totrahydr opyrany 1 oxy) - 2 - [ 0- ( 4-1 1 uorophenyl ) -2- 
3 0 t hienyl ] - 3, 4 , 0, 6-- et rahydro-lfl-t hi opy ran-2 - ace tarn i de ( I 4 0 
mg ) 

NMR (CDCI3, fc) : 1.4 5- 1.00 (1 0H, rn ) , 2.17-2.32 (1H, m), 
2.50-2.07 (3H, m) , 3.40-3.51 (1H, m), 3.71-3.30 
(1H, no, 4.70 (0.01b s ; , 4.86 (0.3H, s .) , b. 93-7. 1^ 
bb:, m) , 7.52-7.66/ (2H, rn ) , 8.0 b {0.SH, o), 8.22 
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(U.idi, S) 
MS (ESI-; m/z: 4 34 (M-H) 



F. xamp ie 4 1 

5 N- (2-Tetrahydropyranyloxy) -2- [ 5- ( 4 - f! uorophenvl ) -2- 

thieny.L ] -3, 4, 5, 6-r.etrahydro-2H-thiopyran-2-acetarn.ide 1, 1- 
di oxide { 3 4 5 mg ) 

NMR (CDC: 3 , 6): 1.39- 1.79 (6H, m), 1.89-2.00 . EH, m), 

2.05-2.27 (2H, m) , 2.64-2.92 (2H, m), 3.06 (1H, s) 
10 3.0 9- 3.16 ( 1 H , m ) , ; . 2 7 - 3 . 5 0 { 1 H , m ) , 3.61-3.73 

(1H, m) , 4. S3 (0.3H, br s), 4.82 (1H, br s), 7.02- 
7 --i !2H, m) , V . ; 6- 7 . 2 .• (2H, m ) , 7.5 7 (;n f d, 
J-HHz), 7.57 (1H, d, J ~ 8 H z ) , 7.97 (0.5H, s), 8.13 
CM, br s< 

15 

Ex amp . 1. e 4 2 

N- (2-Tetrahydropyranyloxy) -2- ( 4-biphenyly 1 ) -3, 4 , 5, 6- 
t e t r a h yd i: o - 2 H - 1 h i opyran - 2 - a ce t ami de ( 3 3 0 mg ) 

NMR (CI)C1 3/ 6): 1.45-1.81 (10H, m) , 2.29-2.38 (1H, m) , 
20 2.52-2.96 (7H, m) , 3.58-3.75 (1H, m), 7.35-7.37 

(1H, m) , 7.42-7.4 7 (2H, m), 7.56-7.64 (4H, m) , 
7.71-7.75 (2H, m) 
MS .'ESI-) m/z: 4 10 (M-H) 



Ex amp 1 e 4 3 

N- (2-Tetrahydropyranyloxy) -2- ( 4 -b i phenyl yl ) -3,4,5,6- 
tetrahydro--2H-thiopyran-2-acetarnide 1 , 1 -dioxide { 390 mg ) 

NMR (CLC1 3 , 6): 1.38-1.66 (6H, m), 1.95-2.03 (2H, m), 

:: * 1 2 ~ 2 • m) , 2.7 3-2.84 (2H, m), 2.89 (iH, s) 

•' * c, t> (IH/ s), 3.04-7.31 (4H, m) , 3.50-3.62 (1H, m) 
7.35-7.-17 (3H, m), 7.58-7.60 (2H, m ) , 7.65-7.70 
' 2 H , m ) , 7 . 7 7 - 7 . £ 1 ( 2 H , m ) 

M3 (ESI-) m/z: 44 2 (M-H) 



Examrd e 4 4 
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N- i2-TetrahvdroDvrd:;V 1 oxy ) -2 - [ 4 - ( 4 - 
chlorophenyl pheny i ] - J , A , 5 , o-te: r ahydro-2H-r h iopyran-2- 
acetamidp 1,1- i i < o: i d <• ( 3 0 0 mq ) 

UMP. (CDCJ V i>) : :. 60-1. 66 (6H, m ) , 1.94-2. CM (2H, m), 
2. 13-2.21 (oH, m) , 2.7 6-2.84 (?H f m), 2.89-2. 9 6 
(2H, rro, 7. 7 -a. 7 7 (4H, m ,) , 3.53-3.07 (1H, m), 
7.4 1 (7M, d, J- 8.5Hz), 7.51 (2H, d, 0-7 . :. . I { z ) , 
7.60-7.64 bdl, m; , 7.76-7.80 (2H, m) 
M7 ( E21 - > ni. z : 4 " : 6 ( M-H ) 

Ex am p 7 e 4 5 

13- ( 2 -Tot rah yd ropyr any loxy ) -2 - [ 4 - { 4 -bromop nenyl ) phenyl ] - 
3 , 4 , 5 , 6 - o i a a yd - 2 M - t h j opy ran - 2 - a cot. ami de 1 , 1 -d i ox Ido ( 1 0 0 
mq ) 

riMR (CE'Cl^, 5): :i.44-].62 (10H, m), 2.10-2.20 (2H, m), 
2. 76-2. -3 4 CH, m) , 3.05-3.31 (4H, m), 3.53-3.65 
(1H, ire, 7.4 5 (2H, d, J-OHz), 7 . 5 6-7.64 f4H, m ) , 
7 . 7 0-7' . 7 7 ( ^H, m) 

MS (ESI -i rn/ z: 52 0 (M-H) 

E xampl e 4 6 

N- ( 2-Ter rahydr opyranyloxy ) -2- [4 - (4- 
f luoropheny 1 > pner-yl J - ." ; , 4 , 5 , 6 - 1 eo r ahydr o- 2 H - 1 h iopyran-2- 
acetanide 1 , 1 ~ dia >x i de (2 30 mg) 

UMR (0:pci -,, h) : !: .45- 1.70 (10H, m) , 2.12-2.19 (2H, m) , 
2.79-2.81 <2H, m), 3.05-3.32 (4H, m), 3.55-3.64 
(1H, m- , 7.13 (2H, dd, J=9, 9Hz), 7.52-7.61 (4H, 
rn ) , 7 . ' '3 - 7 . 8 f 2 H , m J 
M 3 (E3 I -) m/z : 4»'-0 (M-H) 

Ex amp e 4 7 

N- { 2-Torrahyd rop /ranyl oxy) - 2 - ( 4 - prion ox y ben z y 1 ) - 3 , 4 , 3 , 6- 
t e t r a h y d r o - 2' H - 1, h i o p y r a n - 2 - c a r bo x a mide 1,1- d i o xide (3 6 0 m q ) 
NMR (CDC1-. , 6): 1.4 5-2.3 1 (12H, rn), 2.42-2.63 (1H, m) , 

3.03— .20 (jh, rn) , S . 4 3 (1H, d, a-- .1 4Hz ; , 3.57-^.70 
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MS 



(1H, in), 7.84-4.02 (1H, it.), 4.^1, 0.11 (IH, si, 
6.9 1 (2H, d, J-BHz) , »• . ay- '.14 (3H, m) , 7 . 1 (2H, 
7, J-OHz), 2 8- 7. 4 8 (7H, m; , 9.97, 10.07 (111, s) 
( H/ I - ; m/z: 458 (M-H) 



El x amp I e 4 8 

tJ- (2-Tet l ahvdropy r any 1 oxy -2- ( 4 -phenoxyben zy 1 ) -3, 4, 5, 6- 
Let. rahydro-2H-th : opyran-2-carboxamicle ( 320 mq ) 

NMR (CDCJ 6): 1.33-2.00 (12H, m), 3.4 7-2.59 (111, m) , 
2.04-2. 8C (3H, m) , 3.08-3.22 (IH r m), 3.30-3.65 
(1H, tip, 7.7 5- 4.00 ( 1 H , m), 4.70, 4.98 (1H, s), 
6. 87-7. 20 (7H, m) , 7. 2° (?H r t r J = RH"0 , 9.70 MH, 



15 



MS (ESI - ) no z : 42 0 (M-H- 
Example 4 9 

H- ( 2-Tet. r ahvdropy rany 1 oxy ) -3- ( 4 - bi phony 1 y Ime t hy 1 ) - 
3,4,5, & - tetr a hyciro-2 H - th i o p y r a n - 2 - c a r b o xanude 1 , 1-diox i d e 
(152 mq) 

IIMR (CDC1 3 , 6): 1.54-2.35 (12H, m), 3.4 5-2.66 (1 H, m) , 
5.08- 3.25 (3H, m), 3' . 3 3-3.55 (1H, in), 3.56-3.70 
{111, no , 3.82-4.08 iLH, m), 4.95, 5.14 (1H, s), 
7.23-7. 3 o (3H, in), "7.42 (2H, t , J=3Hz), 7.47-7.67 
( 4 H , m ) , J 0 . 0 1 , 1 0 . 0 8 ( 1 H , s ) 

MS (ESI -) m/z: 4 42 (M-H) 



Ex amp.) e 5 0 

I J - { 2 - T e t r a h yd r op y r a n y 1 o x y ) - 2 - ( 4 - p 1 1 e n o x y p h e n y 1 ) - 1 , 3 - 
ciithiane-2-acetarnide (130 mq ) 

IIMR (DMSO-d,,, 6-: 1.47-1.02 (6H, rrb , 1.85-1.90 (2H, 
:n) , 2. ; 3 (2H, s), 2.8 7 f4H, br), 8.3 3 (2H, m), 
4.37 (:.H, a), 0. 98 (2H, d, T=8.0Hx), 7.03 (2H, ci, 
J-o.OHz), 7.16 (1H, dd, .1-8.0, OOHz) , 7.40 (2H, 
dd, J-O0, 8.0Hz), 7.83 (OH, d, J-8.0Hz) 

MS (EG J- ) m/z: 4 4 4.1 (M-H) 




% 
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Example 5 1 

N- (2-Teirahydropy ranyloxy ) -?- [ 0- ; 4 - oh 1 or opho n y : ) -2- 
thienyl ] - 3 , 4 , 5 , n-tettahyaro^:rl-Uuopyrar-2-aretcmi:d- 1,1- 
3 dioxide (2 50 nig) 

NMR (CDCly, 6): 1.. I 1 , -1.67 (10H, m) , 1.90-1.97 (2H, m;, 
^.87-3.12 (rjH, rm , 3.62-2.68 (1H, rn ) , 7.24-7.26 (2H, mo, 
7 - 35 (2E, d, J-8.7HZ) , 7.52 (2H, d, J=8.7Hz) 

MS : K7 : - • m''r. : 4 82 (M-H) 

0 

Exam pi e 52 

E- (7 -Tot ra[)vdropy:anyj oxy) - 2- ( 5 -br omo-2- t h i en vl ) - 
' r b , »:;-ter rahydro-bH-t; 5 i opy r a n - 2 - a ce t ami de 1 , ! -dioxide ( 1 9 
mq ) 

b NMK <CI;C1 3 , t>) : 1 . 30-2. ; 7 (11H, m) , 2.65-3.10 (6H, m) , 

3.47-3.58 (1H, m) , 3.72-3.81 (1H, m), 7.00-7.03 
(2H, m > 
MS (ESj - ) mSz: 4 50 (M-H) 

0 E x am p 1 e 5 3 

( 2R or 2 5) -N- ( 2 -Te t rahyd ropy ran yl oxy ) -2 - ( 5 -bromo-2 - 
thieriyd ) - 3, 4 , 5, 6-- tet rahydro-2H- 1 h iopyran-2 -ace t amide 1,1- 
dioxide (o0 mg) irom (2R or 23) 2 - ( 5-bromo-2 - 1 h i enyl ) - 
3 , 4 , 5, 6- t et rahydi. o - 2 H - 1 h i opy ran - 2 - a ce t i c acid 1 , 1 - di oxide 
8 (63 mg) obtained in Example 13 

NMR (CbCl 3 , 6): 1.50-2.17 (11H, m), 2.65-3.10 (6H, m), 
8.47-3.58 (Hi, m) , 3.72-3.81 (1H, m), 7. 00-7. 0 



7) 



(2H, m) 
MS (ES1-) m/z: 4 30 (M-H) 

Example 34 

To a mixture o: ( 2 R or 2 S ) - N -- ( 2 - 1 e t r a h yd ropy r a n y 1 ox y ) 
2- [ 4- ( 4 --chrorophenoxy ) phenyl j -8, 4 , 3, o-tet rahydru-2H- 
t hiopyran-2-acetarnide b 1-dioxidu (6.51 q) obtained in 
Example .02; in methanol (40 mi wjs addeci .1 0 v hvdroaen 
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cri:orido in methanol {10 ml) 3 1 room temperature. After 
being stirred for 30 nnriut.es, the solution was concentrated. 

Trie residue was purified wits silica go! z column 
chromatography (eluent: hoxane-Zt.OAc 1:1) to g 1 vo (2R or 
- C) 33) - ( - ) -N -hydroxy- 2- [ 4- ( 4 -oh I orophenoxy) phenyl ] -3 , 4 , 3, 6- 
t er. r ahydr o-2H-t h iopy ran-3-a ie:amide 1-dioxide ( opt 1 ca I 
isomer A, 4.72 g) as white crystalline, 
[aj f- b : -13 . 7°(3 (c=0 . 98, MeOH) 
Analytical chiral Hide: : 

1 0 col umn : Oh 1 r a 1 pa 3 A3 (4.6 x 2 5 0 mm , 

Dai zei Chemical Industries, Ltd. ) 
oluent : n-he>:anp-ethancl-TFA (700:300:1) 
flow rd'.e: 1.0 no urn n u t; e 
detect 1 1 )n : 2 2 0 nm 
1 c - retention time: 13.2 mr notes 

The following compounds were obtained in a similar 
manner to tnat of Example 34. 

2 0 Examp le 3 3 

N-Hydroxy-2- \ 4- (4-chl orophenoxy) phenyl ] -3, 4 , 3, 6- 
tet rahydro-2H-tn.;o.)pyran-2-acetamide (61 mg ) 

NMR (DMS0-d G , 6): 1.32-1.73 (4H, m), 3.30-2.38 (4H, 

™) , 2.60-2.73 (211, m), 6.96-7.08 (4H, m), 7.4 3 (2H, 
25 ci, 6=811::), 7.33 <2H, d, J--8Hz) , 10.19 (1H, s) 

MS (ES1-) m/::: 3^6 (M-H) 

Ex amp 1 e 3 6 

N-Hydroxy-2- | 4 - ( 4 - f 1 uo r ophenox y ) phenyl ] -3, 4 , 3, 6- 
30 rahydro-2H- t h i opy ran- 2 -ace tarn 1 de 1,1 -dioxide (220 mg) 

NMR (DMSO-d 6 , 6) : 1.73-2.03 (4H, m) , 2.99 (1H, d, 

J " ::14 H3), 3.19 (111, d, J-14Hz), 3.24-3.30 <4H, m ) , 
6 *94 (2H, d, J - 9 H z ) , 7.00-7.14 (7H, m), 7.2 3-7.2 9 
( 2 H , m ) , 7.33 ( 3 H , d , J = 9 H z ) , -.74 (IE, s ; 
33 M3 (E31 - ) rn/z : 392 (M-H ) 
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Ex armed e 0 7 

N-Hydroxy-2 - [ 4 - { 4 - f J uorophenoxy ) p\ \^ n y 1] - 3 , A , 0 , 6- 
tot ranydiaj-2H-th iopyrar:-2-acetamicie ( 1 4 -> mq ) 

NMR (DKGO-d 6 , 6): 1 . 4 b - 1 . 7 3 (4H, rn ; , 2.30-2.40 (4H, 

m) , 2.64-2.71 f2H, m) , 6.93 (2H, d, 0J = 9Hz), 7.03- 
7 . 0 a ( 2 I i , m ; , 7 . 2 0 - 7 . 2 6 ( 2 H , m ; , 7.5.^ ( 2 H , d , 
- Mir; , 3 . 62 ( 1H, s) , 10.18 ( 1H, a} 
MS (ES I-- - m/z : 360 f M - H ) 



Example 58 

N -Hydroxy- 3- [ 1 - ( 4 - f .1 ao r ophonoxy ) pi ,eny 1 
tet rahyd.ro-2H- th i opy r a n -7 : -acet amide 1 -cxid- ( 3 0 nnq ) 

NMR (DM:in-d of tS): 1.47-1.65 (4H, m ) , 1.93-2.02 (1H, 

m) , 2.21-2.44 <3H, m), 2.57 (j.H, rj , j~14Hz), 2.70 
(!H, d, J= 14Hz), e.9e (2H, d, J-9Hz), 7.07-7.12 
(20, m) , 7.22-7.23 (2H, m), 7.40 (2H, d, J=9Hz), 
8 • e 4 ( 1 H , s , 10.31 ( 1 H , s ) 
MS (ESI -i m/z: 37 6 ( 14 - H ) 



Example 5 9 

N-Hydroxy-2 - [ 4 - ( 4 -br jmophenoxy) phenyl ] - 3 , A , 5 , 6- 
tet rahydr o-2H-~thiopyeran-2-acet amide 1 , 1 -dioxide ( 104 mg ) 

NMR (CDC3 3 , fi) : 1.86-1.97 (2H, m), 2.02-2.23 (2H, m), 

2 . 6 0 — 2 . 8 0 (2H, m) , 3.01-3.24 (4H, m), 6.93 (2H, d, 
0=5Hz), 7.01 (2H, d, J=9Hz), 7.46 (2H, d, J=9Hz), 
7.64 (2H, d f J-9Hz) 

MS (ESI - i m/z : 4 32 i.M-H) 



Exampl e 60 

N-Hyd.rexy-2- [ 4- [ 4 [ ( 4 - f 1 aorophenyl ) phenoxy ] phenyl ] - 
3 , 4 , 3 , e- 1 e*;. r a hi yd r o- 2 H- 1 hi i opyran-2-dcet amide 1 , 1 - d ; ox 1 de ( 3 
mq ) 

NMR (CDC1- S , 6): 1.R7-2.00 (2H, m), 2.04-2.5 5 (2H, m), 
2.60-2.82 (2H, m), 3.01-5.57 (4H, m), 7.00-7.15 
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(6H, m) , 7.47-7.57 (4H, no, 7.64 (2H, d, 
MS (ES1-) m/z: 4 66 (M-H) 

Ex amp 1 e 0 1 

5 N- Hydroxy -2- ( 4 - met hoxypheny I ) -3, 4, 5, 6 - t e t r a h yd r o~ 2 H- 

th i opyran-2 -ace t. amid*- 1, 1-dioxide (21 mg ) 

NMF (DMSO-u t ~, 6): 1.70-2.05 (411, m), 2.39-2.52 (1H, 

mi, 2.81-2.91 (1H, m), 2.95-3.22 (4H, m) , 3.26 (3 
s), b.91 (2H, d, J-9Hz) , 7.4 5 (2H, d, J=9Hz), 8.70 
10 ( 1 H , s) , 1 0.46 ( L H , s ) 

MS (ES1-) m/z: 312 (M-H: 

Ex amp . e 62 

N -Hydroxy- 2 ~ [ 5- ( 4 - fluoropheny 1 ) -2-thienyl j -3, 4 , 5, 6- 
15 t c t r a h y d r o - 2 H - 1 0 i o p y r a n - 2 -ac^tannd o ( 8 7 mg ) 

I J MR ( C DO 1 3 , 6): 1.45-1.85 (4H, m), 2.35-2.74 (4H, m), 

2.4 6 (1H, d, 4 1 4Hz ) , 2.6 6 (1H, d, 0=1 4 Hz), 7.17- 
7.33 (3H, m) , 7.45 (1H, d, J=3Hz), 7.64-7.77 (2H, 
m/, 8.^4 (1H, s) 
MS (Eo>! m/z: 350 (M-H; 



Examp .i. e 6 3 

N-Hydroxy-2- [ 5- ( 4 - f 1 uor oprieny 1 ) -2-thienyl ] -3, 4 , 5, 6- 
t e t rah yd ro- 1 H- 1 h iopy ran -2 -ace t am i de 1, 1-dioxiae (286 mq ) 
25 NMR (CDCi 3 , 6): 1.69-2.07 (4H, m), 2.35-2.48 (2H, m), 

2.94-3.54 (4H, m) , 7.17-7.3.3 (3H, m), 7.4 5 (1H, d, 
0-3Hz), 7.64-7.77 (2H, m), 8.74 (1H, s) 
MS (ESl-i m/z: 382 (M-H- 

3 0 Examp i e 6 4 

N -Hydroxy- 2- ( 4 - o i phen y 1 y 1 ) - 3 , 4 , 5 , 6- t et rahydro-2H- 
t hi i o p y ran - 2 - a c o tanude ( 2 3 0 m g ) 

NMR (DMSO-d-, <\): 1.61-1.7^ (4H, m ) , 2.39-2.56 (2H, 

m) , 2.65-2.75 (3H, m) , 2.89 (1H, s), 7.36 (1H, dd, 
3 7 ,7-7, 7Hz), 7.4 7 ( ? \ ! , dd , J- 7, 7 Hz), 7.64-7. b 5 (6H, 
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nb , H . 0 3 ( 1 H , s ) 
M 5 (ESI- 1 , m/'x: 3? 6 (M-H) 



Example e 3 

5 N-Hydroxy-?- ( 4-bipheny 1 yl ) - 3, 4 , 3, 6-tet rahydro-2H- 

t. h i o p y r a r : - 2 - a ' : o t. a m i d 1, 1 -dioxide (2 30 mg ) 

UM7< (DMS0-d t -, 6; : 1.77-/.. OS (4H, m), 2.49-2.51 (2ii, 

no, 3.19-3.4: (4H, m), 7.41 (1H, dd, J=7.5, 7.5Hz), 
7.4- (2H, del, 0-7. e, 7.5Hz), 7. 65- 7.7 1 (611, m), 
1 0 f. . 1 4 [ 1 H , s - 

MG f ES I - : in / z : 5 38 ( M-H ) 



Example e6 

N-HYdroxy-.?- [ 1- f 4-ch.l oropheny L ) phenyl 1-3,4,5,6- 
1 :5 let r a hi yd: • > - . H - th i opy r an- 2 - ace t amide 1 , J - d iox i de (150 ring ) 
MMR ( DMG6)-o t ; ( , 6): 1.78-13.04 (4H, m ) , 2.91-3.10 (2H, 

no, 3.17-3.36 (4H, m), 7.54 (2H, d f J-9Hz), 7.61- 
2.e^ (4H, no, ; .75 (2H, 1, J ---9Hz) , 8.72 (1H, s) 



2 0 Example- '-37 

H-Hydr :>xy-2- [ 4- f 4 -b r omophen y 1 ) phenyl 1-3,4,5, 6- 
tetrahydro- IH-tn i opy ra n - 2 -a ce z ami de 1 , 1 -dioxide (70 

NME (DMSo-d r) , 6): 1.77-3. (26 (4H, m), 7.93-3.08 (2H, 

n.), 3.19-3.36 (4H, rn) , 7.61-7.70 (8H, m), 3.74 (1H, 
2 5 s) 

MS i ES I - i m/ 7 : 4 36 (M-H ) 



II-Hydr :>xy-2- [ 4- ( 4-f luorophenyi ) phenyl ] -3, 4 , 3, b- 
t et rahydro- 2 H - 1 h l opy ran - 2 -a cet ami d- • l,]-diaxide (160 mg) 
TJMR ( L'MS'9-d,;, , 6): 1.77-2.05 (4H, m), 2.93-3.54 (oEl, 

m.) , 7.2 1 {2H, del, 3-5, 9f!x), 7.63-7.77 (6! I, m), 
b . 73 ( 1H, s) , 10.53 (1H, s) 
M S ( E 3 I - ) m /' z : 5 7 6 ( M - H ) 
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E x a m d 1 e 6 9 



N-Hy 9 roxy-2 ( 4 -pnenuxybenzyl ) - i , 4 , 5 , 6 -tet rah y t i r o - 2 H - 
dopyran-2-:\irooxamido ^ - dioxid- (199 mq) 

NMR (CDCi ,, b) : 1.47-2.20 (5H, Hi), 2. 46-S. 62 ( ] H , m), 

7.1^-3.20 oh, m) , 3. .13 (in, d, .j-i4hz), 6.89 (2h, 

d, 9-3Hz) , 6.2 3 - 3 H , d, J -8Hz J, /. 0 5-7. Ib (3H, m), 
7.3.-: C.:H, d, 7=8Hz) , 7.96 <1H, br s), 9.99 (1H, br 

3) 

MS m/z: 374 (M-H) 



N -Hydro:-: y-2- ( A -phenoxvbenzvd ) - 7, 4, 3, 6 - t e t ra h yd r o - 2 H - 

t.\ n o p y r a n - 3 - o 1 1 r b < > x a ni i d t ^ ( y 0 3 m q ■ 
rnp: 1 2 4 -71. 2 6 f 'C 

NMR d'7.2 i .>, 6): :.22-:.J8 -Hi, rn) , 1.45-1.66 (2H, m), 
1.7(1-1.83 (1H, mi, 1.88-1. 98 ( 1 H , m), 2.43-2.55 
<1H, m;, 2.60-2.79 (2H, rn), 2.80 (1H, d, J=14Hz), 
:9 1 : (id, d, J- 1.4Hz), 6.90 (2H, d, J-8Hzj, 7.00 
(2H, d, J - 8 H z ) , 7.05-7.15 (3H, m) , 7.33 (2H, t, 
J= 8Hz} , 9.4 7 ( 1H, s) 

MS (ESI- 1 , m/z: 342 (M-H) 



Example 7 1 

rb-Hyd.roxy-2- ( 4 -br phenyl ylmet hyl > -3, 4 , 5, 6- 
t.etrahydro-2H-t.h.: opy r a n - 2 - ca rbox ami de 1 , 1- lioxicle (78 mg ) 
mp : 10 1- 1 0 4°C 

NMR (DMSO-d tj , h) : 1.58-2.18 (6H, m ) , 3.06-3.17 (1H, 

m.) , 3.9.9 (1H, d, J-14Hz;, 8.4 9-3.64 (1H, m), 3.65 
(IH, d, J=14Hz), 7.3.1 (211, d, J-8Hz), 7.37 (1H, d, 
J=8Hz), 7.46 (21-1, t, J-8HZ), 7.52 (2H, d, J=8Hz), 
7 . 6 [ (7H, d, ■ T ~ 8 H z ) , . 2 0 ( 1H, s ) 

MS (ESI- ■ m/ z : 7 88 (M-H) 



Example 7 2 

N-Hyd roxy-2- ( 4 - phenox ypl i oi i y 1 ) -1 , 3-di t. hi an - 2 -ac>~-> t ami do 
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(88 mgj 

NMF (DMS0>-a o , hi: 2.27-2. 3z (211, m; , 8.47 (2H, s), 

■3.60-3.67 (2H, m; , 7.70-2.88 (2H, rrt ) , 7.00 (77, d , 
3-8. OHz), 7.10 (2H, d, 7,-R.OHz) , 7.32 ( .1 H , dd, 
3=8.0, 8.0Hz), 7.42 (2H, dd, 3-8.0, 8. OHz), 7.04 
(2H, d, 7-8 . OHz) , 8 . 97 ( 1H, s) 

MS (ESI; m/z: 360.1 (M-H) 

Example 7 3 

N-Hydroxy-2- [ 7- ( 4 - ch ^ o r opheny 1 ) -2-t h i enyl j -3, 4 , 2, b- 
tet rahydr.:.-2H-thi opy r a 1 1 - 2 , i ce t ami de 1 , 1-d.ioxide (200 mq ) 
NMR (EMS • h) : 1.74-2.03 : 3 7, m), 2.96-3. 52 (bH, 

n«) , 7.77 (1H, d, 3-3.mHz), 7.4 7-7.53 (3H, m), 7.07 
' -3i, ci, 0-8.7Hz>, 8.H. (1H, s), 10.57 (in, S) 
M3 (En-) m/z: 308 (M-H) 

Example 7 4 

N-Hydioxy--2- ( 5 -b r omo - 2 - t h i en y 1 ) -3,4, 5, 6 - t. et ra h yd ro- 2 H - 
thiopyrar:-2-acet amide I, 1 -dioxide (140 mq ; 

NMR (EM30-d ri , 6): 1.73-2.00 (4H, m), 2.26-2.33 (1H, 

no, 2.86-2. 9 6 (2H, m), 3.11-3.35 (2H, m), 8.4 0- 
3.43 (1H, m., 7.03 (1H, d, J=3.9Hz), 7.22 (1H, d, 
0-3. OHz ), 8.6 6 { LH, si, 10.57 (1H, s) 

MS (ES1-) m/z: 366 (M-H) 



Examp J. e 7 5 

(7R oi 23) -M-Hydroxy-E- ( 5-bromo-2-t: luenyi ) -3, 4 , 5, 6- 
tetrahydro-2H--thiopyran-2-,:cetar;ide 1, 1 -dioxide (65 mq ) from 
(2R or 2 S ) - N - ( 7 - r. e t ra h yd r opy rany 1 oxy) -7 - ( 5 -bromo- 2 - 1 h i eny 1 ) 
3,4, 5, 6-ret rahydr o-2H-t.h:. opyran-2-ace t ami de 1, ] -dioxide (80 
mq ) obtained in. Example 5 3 

!«] [y 5 : -17 . i°r; (r a . 3, DM F' ) 

NMR (DMSu-d 6 , 6) : 1.7 3-2.00 .; 4 H , m; , 2.20-2.37 ,' l H , 

™) , 2.8 6- 2. Ob (2H, m) , 3.1 1 - 8 . 2 J > (2H, m), 5.40- 
3 .4 7. (Ill, m) , 7.0 s (1H, d, J- 1.9Hz), 7.77 (1H, d, 
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0 = < . 9 H x ) , 3 . R 6 ! 1 M , s ) 1 0 . 3 7 [1H, s : 
MS (ESI -J rn/'z: 3bt, (M--H) 
Optical pur i :y : 0 5; 
Ana I yr. ical chira ! HPLC: 

co lumn : Chi ral pa k AS (-1.6 x 2 50 nuri, 

Da i eel Chemical Industries, Ltd.) 

-luent : :\ -hexar.e -e t ha nol -T FA ( 700 : 300 : 1 ) 

t 1 o w rare: 1 . 0 m 1 ./ rn i. n u r . e 

<: i e 1: e c t :: o n : 2 2 0 nm 



The iOwir:o compounds were obtained in a similar 

marine; to *hoi of Preparation 1-4) . 

Ex amp I e 7 0 

L - [ 4 - ( 4 - F 1 no r ophenoxy } pheny 1 ] - 5 , 4 , 5 , 6-tet rahydro-2H- 
th i opyr an- 2 - ace t ;i c acid 1, 1-dioxide (4 50 mg) 

NMR (CDCi,, 6): 1.87-2.21 (4H, m) , 2.67-7.R5 (2H, m) , 

0.03-?. 15 (2H, m) , 3.21 (1H, d, J-lbHz) f 3.62 (1H, 
d, J-lbHz), 6.94-7.04 (6H, m) , 7.59 (2\\, d , J = 9Hz) 
MS (EST-) ni/z: 37 7 f M- H ) 



Examp J e 7 7 

- I 4 - (4-3 r omophenoxy ) phenyl ] - 3 , 4 , 5 , 6 - t et rahydro-2 H - 
thiopyran-2- acet. i z acid 1, 1-dioxide 

IJMR (CDCU, 6t : 1.75-2.02 (4H, m), 2.08-2.21 (2H, m) , 

2.63-2.85 ( 2 H , m ) , 3.02-3.16 ( 2 H , m ) , 3.2] ( 1 H , d , 
' - : rA\~. ) , 3.60 (1H, d, J=16Hz), 6.92 (2H, d, J-9Hz) 
7.00 (2H, d, J-9HZ), 7.4 6 (2H, d, O-OHz), 7.60 (2H 
d, J- : 9H z ) 
MS (E3.I-) rn/z: 4 30 (M-H) 



Examp.. e 7 H 

2 - ( 4 - Me- 1; hoxypheny 1 ) - 3 , 4 , 5 , o - t e t r a hyd ro - 2 1 i - " h i opyr an - 2 - 
a c etic a c i 0 

IJMR (2 DC] 6): 1 . 7 1 - 2 . 0 0 '4H, m), 2. 07 ■2.20 (2H, m), 
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2 ■ 6 ^ - . ' . 8 6 C 2 H , rri ) , 2 . 9 9 - 3 . 1 4 ( 2 H , m ) , 3 . 1 9 ( i H , d , 
2-19. 5Hz), 3.60 (111, d, 2- 19 . 992:2 , 3.81 (3H, s), 
b.89 (2H, 3, : - 9;jz . , 7.99 (2H, d, J-^Hz) 
MS (E2>I-) m 2: : 297 (M-H ; 

Examp le 79 

2- [ 3- ( 4-?iui .ropheny] ) - 2-th ienyl ] -3, 4 , 5, 6-tet rahydro-2H- 
thiopvran-2-acet : c ac id 

HMR (CDC1- S , 6): 1.7 0-2.02 (2H, m), 2.09-2.24 (2H, m), 

3. 67-2. 8b (2H, m), 3.02-3.2:; (2H, m), 3.19 (1H, d, 
J-lcHz-, 3.46 (12, d, J=15Hz), 7.06 (2H, dd, J=tfH 



-Hz), '-.19 (19, d, J 
7 . 4 n- 7 . 6 7 ( 2 2 , ni ) 
142 (E21-) m z: 36 7 (M-Hi 



> 9 Z l , 



1H, ci, J=3Hz) , 



Example 80 

2- ( 4 -B.i phenylyl ) - 3, 4 , 5 , 6- 1 et: rahydro-2H- 1 h i opy ran - 2 - 
acetic acic 2 1-dioxide (0.33 g ) 

MMR (CDC: ,, 6;: 1.80-2.01 (2H, rr ; , 2.11-2.19 (2H, m), 
2.6 : )-2.76 (1H, rn) , 2.32-2.92 (1H, m), 3.02-3.16 
(2H f nc, 3.24 (1H, d, .J=lb.6Hz), 3.67 (IN, d, 
J- 19.6Hz), 7.37-7.4 6 (2H, nu, 7.58-7.69 (4H, m), 
7.71 (; H, d, J = 9Hz ) 

MS (ESI- ) m z : 343 (M-H) 



LXdinp. e 8 1 

2 - [ 4 - ( 4 -Chl( >r opheny 1 ) phenyl i - 3 , 4 , 5 , 6- t et r a hydro- 2H- 
thiopyran-2-acot j c: acid 1, 1-lioxi.de (275 mg) 

NMR ( C DC 1 -j , t); : 1.79-7.00 (2H, re.), 2.10-2.19 (2H, m), 
30 2.66-2.89 (2H, in), 3.02-3.14 f2H, m ) , 3.23 (11), d, 

9- 19Hz., 3.6 3 (lil, d, J-lbHz), 7.4 0 (OH, d, J- c »Hz 
'7.90 (211, d, 2-9. 9Hz), 7.59 (2H, d, 2-8. 9Hz), 7.70 
(391, d, d-9Hz) 
MS (ES.I-) m7z: 377 (M-H) 
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Example 3 2 

2- [ 4 - ( M-Bromophenyi. ) phenyl ] - 3 , 4 , 2 , b-tet ra hydro- 2H- 
t hi o p y r a r i - 2 - a c e t. a c a c .id .1,1- d i c x i d e ( 1 C' 2 mq ) 

NMR (CDCI3, 6): 1.70-2.20 (AH, m ) , 2.72-2.92 (2H, m), 
5 ?.05-3.16 (2H, m) , 3.25 blH, d, J- 16Hz), 3.67 (1H, 

d, J-16Hz), 7.44 (2H, d, J-9Hz), 7.33-7.58 (4H, m) , 
7.7 1 t 2H, ci, J-9Hz) 
MS (EST-) m/z: 42 1 (M-H) 

10 Example 8 3 

2- [ 4 - ( 4 - El lie iropheny 1 ) phenyl ] - 1 , 4 , 2 , 6-tet r ah: yd ro-2H- 
th i opyr an-2-aoet : o acid 1 , l-dioxide ( 1.22 0 mq ) 

NMR ;crX2l v 6): 1.8 0-2.18 (4H, m) r 2.69-2.91 flrt, m) , 

3.04-3.10 (3H, m) , 3.24 (1H, d, 3.6b (1H, 

15 d, J-lbHi!) , 7.12 (2H, dd, J = 9 , 9Hz), 7.5: -7. 58 (4H, 

n; , 7.^0 ( 2H, d, J- 8 . 3Hx ) 
M8 (ES1-) rm'z: 3 62 (M-Hi 

E xample: 8 4 

2 0 A rr.i xt ure o : 2 - [ 4 - ( 4 -chlcrophenoxy ) phenyl ] - 3 , 4 , 3 , 6- 

tetra}v/dro-2H-t.hiopyran-2 -acet :c acid (56 g) , potassium 
permanganate (48 . 8 g ) and ben z y 1 1 r lme t hy I amrnon i um chloride 
(2.87 g) in water -me thy 1 ene chloride (2:1, 1.3 0 was stirred 
for 3 hour.? at room temperature. After the reaction mixture 

25 was poured into saturated sodium sulfite solution (500 ml), 
the solution was acidified with 4N hydrochloric acid. The 
organic layer was separate:! and the aqueous layer was 
oxtrazred with :hlorofo.m (400 ml x 2). The combined 
organic layer was washed with orine, dried over magnesium 

30 sulfate and concentrated m vacuo. The resulting residue 

was purified wit.M silica gel column chromatography (oluent: 
znl croiorm-methano 1 10:1) to give 2 - [ 4 - ( 4 - 

chi orophenaxy) phenyl 1-3,4,5, 6- t e t r a h ydr o-2 H- 1 h l opy r a n - 2 - 
acetic acid 1, l-dioxide (17.2 g) ns colorless crystal. 

3 3 rnp: 191-193°C 
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Ex amp I e 9 j 

N-H /droxy-2- f 4 - pnerioxypheny I ) -1 , — ci i :hiane-2-acet;am] de 
1,1,3, ?-:.etr'aoxide (56 mg ) waj; obtained in a similar manner 
to that of Preparation 1-4) . 

NMR (DMSO-d^, ft) : 2.2 7-2.38 (211, m), :i . 4 3 (2H, s), 

3.60-3.67 (2H, m) , 3.30-3.89 (2H, m), 7.00 (2H, d, 
a - . OH; } , 7.10 • 2H, ci , J-8.0Hz), 7.22 (1H, dd , 
J-3.0, H.OHz) , 7.42 (2H, dd, 0-8.0, 8.0Hz), : ;.04 
i.2H, d, 0= 3 . OH 2) , 8 . c )4 ( 1H, s) 
n:3 (221 -; m/z. : 4 2 4 . 1 ( M - H ) 

E xamp ; c 3 6 

'-'o a so 1 0: t 00 1 0 f 2 - [ 4 - ( 4 - f 1 no ropeieraoxy ) oheny 1 ] - 3 , 4 , 5 , f>- 
t et r 3 hydro -2 H- th 1 opy ran- 2 - ace t 10 ac 1 o ( 30 0 mg ) 1 : . MeOH was 
added aropwise taoamuin (III) eh 1 or 1 d- (2.67 ml) (10 wt . 0 
solution ir, hydro>chl or ic acid) in Mo'OH and hydroqer. peroxide 
i ' ♦ ' * 1 ml) (301 aqueous so.lut.ion) -at room temperature. After 
being stirred for 15 minutes, the reaction is stopped by 
adding water. The reaction mixture i . extracted witn EtOAc: 
and the solution was washed with brine?, dried over MgSO^ and 
concentrated in vacuo. The residue was purified by si Ilea 
gel column chromatography (e.luent: to MeOH in 2HC.l-^) to 
give 2- l 4 - ( 4 - f Luorophenoxy ) pheny 1 ] - 3 , 4 , 5 , 6- tet rahydro-2H- 
tniooyran-2-acet is acid 1-oxide (150 mg ) as an amorphous. 

OMR (t;0Cl 3 , 6): 1. .55-1.76 oiH, m), 2.4 5-2.62 (4H, m), 

3.05-3.07 (2H, m), 6.05-7.07 (6H, m), 7.3h (2H, d, 
J-9Hz) 

MG (E3I-) m/'z: 361 (M-H) 



Exam ps i e 8 7 

1 - [ 5- ( 4 -Ch 1 oropheny 1 ) -2-thienyl ] - 3, 4,5, o-tet r a hi yd r o - 211 - 
thiopvran-2-acet ic acid 1 , 1 -diox i de { I . 0 5 q) was obtained in 
a s lrru 1 a r ma n n e r t o t h a t o i } • r e [ :> a r a 1 1 o n 1 - 4 ) . 

UMR (DMGO-d t _, (V : 1.76-l. c '0 (4H, n, , 3.16-3.55 (nil. 
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ni / , ".19 (1H, a, d-'i. 6Hx), 7 . 4 7 - 7 . 0 2 (3H, mi ■ , 7.6 
- • , . 4 H ) 



Example 88 

2- ( S-Bromo-2-th.ienyl ) -8, 4, 9, G-tet rahydro-2H-:.hiopyrdn- 
2-acetic acid 1,1-dioxioe (6.0 g) was obtained in a similar 
manner i o thai of Preparation 1-4). 

NMR (DM30- d (> , 6): 1.74- 1.87 ( 4 H , m> , 2.30-2.77 (1H, 

m) , 3.(.'7-3.56 (9H, rn) , 7.07 (1H, d, J=4 .2Hz) , 7.21 
(1H, d, J-4.2Hz) 
MS <ESI-) rn/z: 35 1 fM-H) 



A nixt are ot 2 - : 4 - ( 4 - or onopne nc >x y ) pnen y 1 ] - 3 , 4 , 3 , 6 - 
13 tetrahydro-2I!-thi opy ran - 2 a ce t ic acid i,l-dioxid- (130 mq), 
4-1 1 uorohenzeneixeon j c acel (49. 7 mq ) and 

tetrakis (tr iphenylphosphine) pal lad rum (0) (3 . 4 mg ) in a 
mixture of 1 , 2 -d i me t hex ye1 h a rie (0.9 ml) and 2M aqueous 
sodium carbonate (0.3 ml) was refluxed for 6 hours. The 
20 mixture was acidified with 4N hydrochloric acid to pH 3 and 
extracted with ethyl acetate. The separated organic phase 
was washed with brine, dried over sodium sulrate and 
evaporated in vacuo to q.ive 2- [4- [4- (4- 
f luorophenyl ) phono: y | phenyl ] -3 ,4,3, 6- 

23 tetrahydro-2H-thiopyran-:-acetic; acid 1,1-droxide (116 mg ) 
as an oil. 

NMR (CDC1 3 , 6): 1.73-2.02 {4H, rr. ) , 2.08-2.21 (2H, m) , 

2.64-2.84 (2H, m), 3 . 0 1 - .3 . 1'7 (2H, ro , 3.23 (1H, d, 
J<13Hx), 3.c2 (1H, d, J-ltHx), 7.04 (2H, d, J=9Hz) , 
3n 7.07-7.16 : 4 i i , rn) , 7.4 1-7.36 (4H, m), 7.61 (2H, d, 

J- 9Hz) 

MS ( 12 24 1 - ) m/z : 4 3 •} { M - H ) 



Exam ple 90 

1 . 6M n-Butyl lithium in hexan- (1.63 ml) w,ii added 
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iropwi se t o a solution ot diisopr cpyl amine ( 2 6 1 mq } in TH F 
(10 ml; under ice-bath cooling md ,i nitrogen atmosphere. 
After be irig stirred under t h- s in- condition r or :, 0 minutes, 
a solution of methyl 3,4, 3, 6 - t e t > a h y d r o- 2 H - t h r opy r a n - 2 - 
2 carboxylat- 1,1-dioxiae (420 mg ) in T[IF (8 ml) was added 

tnerem .md the mixture was stirred for 45 minutes under dry 
.lce-aceton-? cooling. A solution of 4 -phenoxybenzyl bromide 
(7 10 ma) m THr (B ml) was added z c this mixture under t.he 
same condition. After the mixture was stirred for 2 noars 
lu under die sarnie temperature lor 2 hours under ice-bath 

1 : 1 r! ; <^nd for 2 hoars a- room tempera t a re, a saturated 
aqaeou.: so rut ion of ammonium chloride was added to the 
react rem mixture. The result ing mixture was extracted with 
AoOEr . The extract was washed with 5° oyer < e — ; c i < ' acid, 1M 
10 sodium bicarbonate solution and brine, dried over magnesium 
sulfate, and coon ce n t r a t ed m vacuo. The residue was 
purified by silica gel (Si0 2 ) column ch rem a r og r a phy (eluent: 
hexane -AcOEt: , 6: 1) to give methyl 2 - ( 4 -phe nox yben z y 1 ) - 
2,4, 0, o-tetrahydro-2H-thiopyran-2-carboxy]ate 1, 1-dioxide 
2 0 (74 0 mg) as an oil . 

NMR (CDCI3, ft) : 1.68-1.02 (20, m), 2.02-2.34 ( 4 H , m), 

2.10-3.30 (2H, m), 3.17 (1H, d, ,T-14Hz), 3.74 (1H, 
d, J-I dtzi , 3.8: : : ( 3 H r si, 6.91 (2H, d, J=8Hz) , 
■■'•00 (2H, d, J=HHz), 7.06-7.12 (3H, m), 7.34 (2il, 
0 5 t, J-8Hz) 

Example 91 

Methyl 2- ( 4 -phenoxybenzyl ) - 3 , 4 , 5 , b- 1 e t rahydro-2H- 
tdiiopy ran-2-carboxylat e (609 mg ) was obtained m a similar 
30 manner to that of Example 90. 

NMR (CDC- 3, (S) : 1.46-1. 82 (4H, m) , 1.86-] . 96 (1H, m), 
2.28-2.40 (IH, rn) , 2.0 2-2.62 (1H, m ) , 2.69-2.80 
(HI/ ni) , 3.07 (2H, s ) , 3.71 fjn, s ) , 6.89 (2H, d, 
J-8TIZ), 7.00 (2H, d, J-8Hz), 7.06-7.14 (3H, m), 
7 0 7 . 3 3 ( 2H , t , 9-8 Hz ) 
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laxampi e 92 

Methyl 2- ( 4-biphenyl ylmethyl ) - 3, 4 ,5, 6- t et rahyd r o-2H- 
thiopyran-2-carboxylate 1,1-dioxide (230 mg ) was obtainea in 
a similar manner to that of Preparation 90. 

NMR (CDCi 3/ 6): 1.72-1.93 (2H, m), 2.06-2.20 (3H, m), 

2.25-2. 37 (1H, m) , 3.12-3.30 (2H, m) , 3.24 (1H, d, 
7<l4Hs), 3.81 (1H, d, 3 14Hz), 3.30 (3H, s), 7.23 
(2H, d, J=8Hz) , 7.30-7.38 (1H, ra } , 7.43 (2H, t, 
0-3 Hz ) , 7.4 9-7.38 f 4H, m) 

Kxarr.p] o 9 7 

To a stirred solution of etriyl 3 - h yd roxy- 3 - ( 4 - 
methoxyphenyj. ) - 7 -me r ca po. shop t a n oa t e f 3 . 00 a; i n 

15 dichlor ornet hane (20 ml) was added trif luoroacet ic acid (1 
mi) at loom temperature under nitrogen. Alter 1 hour, the 
mixture was quenched by the addition of trier.hy Lanine (1 ml) 
with ace ::ooli rig and concen orated in vacuo. The residue was 
partitioned between ethyl acetate and saturated aqueous 

20 sodium bicarbonate. The separated arcane;- phase was washed 
with brine, dried over sodium sulfate and evaporated in 
vacuo. The obtained oil was purified by column 
chromatography on silica .gel (elated with 3 to 10a ethyl 
acetate in n-hexane) to give ethyl 2 - ( 4 -met hoxyphenyl ) - 

2b 3,4,5, 6-ter rahydro-2H- t hiopy ran-2 - a ce ta t e (2.210 q) as an 
oil . 

NMF. (CDC1 3 , 6): 1.05 i.3H, t, 0-7Hz), 1.50- 1.84 (5H, 

m > / 2.25-2.30 (1H, m) , 2.45-2.71 (211, m), 2.7 9 (1H, 
d > 0=14Hn), 2.91 (1H, d, ,7-1 4Hz) , 3.81 (3H, s), 
30 J - 93 (2H, q, J=7Hz), 6.88 (2H, d, J=9Hz) , 7.55 (2H, 

d, J=9Hz) 

Example 9 4 

To a mixture or o.hy ] 3-oxo- 3 - ( 4 -phenoxypheny 1 ) - 
3 - prcpanoate (500 mq ) and 1 , 3 -p r opa n ed 1 1 h 1 o 1 (2 mi) was added 
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boron tiu.: uoroJt. diethyl etrier.it- (2 ml} at 0°C. After 
being stirred ar ambient temperature for 8 hours, the 
mixture was extract eel with ethyl acetate. The oraanir layer 
was washed with saturated aqueous sodium hydrogen carbonate 
ana c::ne, dried over anhydrous maqnesiuni sulfate and 
concentrated in vacuo. The crude product was purified by 
column chromatography on silica gel 60 (50 g) (eluent: 
ethyl acetate:nexane (1:10)) to give ethyl 2- (4- 
pnenoxypneny L ) - 1 , 3-di t h i an - 2 - a ce t a t e (370 mq) as a yellow 
oil. 

NM3 (Cod],, 6): 1 . t : (3H, c, 3-7. 0Hz), 1.94-2.01 (2H, 
ni ) , 2. 72-2. 81 MM, its, 3.13 ( 2 H , s), -3.00 (2 2, q, 
3- 7.0Hz), 6. a 8 (211, d, 0-8. 3Hz), 7.03 (2H, d, 
d-o0Hc) , 7.12 (111, dd, ,1-7.0, 7.0Hz) , 7.34 (2H, 
•do, a- 7 . e , 7.0Hz), 7.38 (2H, d, 0-8.5Hzj 

M2 (E3T-) m/z: 37 4 (M-H) 

Ex amp] >. ' Jhh 

A mixture of tert -Butyl 2 - ( 5-bromo-2-t hienyl ) -3, 4,5,6- 
tet rahydro -211 - 1 hi opy ran- 2 - acetate (199 g ) and aqueous 90 2 
t r i f luoroacet i c acid (1.0 1) was stirred for 2 hours at room 
temperature. The mixture was diluted with water (1.5 1) and 
stirred focr 1 hour with ice cooling. The separated solid 
was collected and washed with water (500 ml) to give 2- (5- 
bromo-2-t hienyl ) -3, 4 , 5, 6- t e t rahyciro-2H-t hiooyran-2-ace t ic 
acid (166. 2 q ) . 

NMR fDM20-d 6 , 6): 1.45-1.^3 (4H, m ) , 2.12-3.20 (1H, m), 
2.45-2.70 (5H, m), 2.87 (1H, d, 0=14. 4Hz), 6. 84 
(1H, ci, J-4.2Hz), 7.08 (1H, d, J=4.2Hr.) 

MS f ESI - ) : 319 (M-H) 

Example 96 

To a solution of (23 ) -N- ( 2 - t.et r ah yd r opyrany loxy ) [ 5- 
< ' s_ ( 2 ~ (tert: - but y .1 ) ( d ipheny 1 ) s i J 1 y loxy ) et hy 1 ami noca rbony 1 - 
ammo) phenyl 2 t n.icc.1 i -3, 4 , 3, 6-tet rahvdro-2H-ihiopyran -3- 
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a Get ami de i-di^xide (500 mg ) in tet r a hydro I uran (3 mi) was 
added 1M solution of no t r dbut. y 1 ammon i urn fluoride in 
t e t r a h y d r o f u r a n ( 1 . 0 ml) at 0 ° C and t h e r e a c: t i o n mixture w a s 
s:ii red at ambient temperature for 3 hours. Trie resulting 
mixture was extraeteo wit.n ethyl acetate. The organ i r- layer 
was washed -with water, 10;. aqueous citric acid soLution, 
sat urate;! aqueous sodium hyd rogenca r bona to and b r ine, dr i ed 
over annycirous magnesium sulfate and concentrated in vacuo. 
The residue was rv.iri f iec by flash col urrci ::hroman:n:rapr;y on 
silica gel 60 (elnent: be me t h anoi -ch 1 c ro fo rm ) to give (2o)- 
N- (2-tet rahydropy ranyloxy ) -2- [ 3- ( 3- ( ( 2 - h yd rox y e t hyl ) - 
am in oca rbony 1 am l no j phen y 1 ) - 2 - 1 h i.en c 1 ] - 3 , 4 , 5 , 6 - t o t ra rivl r o - 222- 
truepyran-e-a edvinri 1 , ]- ei l ox r do ( / 0 nig) as a white 
amorphous . 

NMR (COcl-,, JS) : 1.4 e (2H, br) , i. 52-1. 68 (4H, m) , 1 . '24 
(2H, br), 2.04-2.24 ( 222 , m), 2.67-2.83 (2H, m), 
3.00-3.06 : '2ii, m) , 3.11 (°H, rr ) , 3.30-3.47 ( 72-1 , m), 
3.7s (.,]-{, rd, J-7.0, 7.0Hz), 4.24 (2H, ta, d = 7. 0, 
7.0Hz), 4. r )2 (1/2H, br] , 4.82 ■: 1 /2K, br), 0.80 (1H, 
s), 7.1,-7.40 ■. 0 • \ , m) , 7.60 (1H, s), 3.3 2 /7H, 
s) , 3.46 (1 /2H, s) 

MS (ESI- ) : 23a . ^ (M _ H) 



Example 97 

To a solut ic>n of 2- i 0 - b romo- 2 - t h i e n y 1 ) -3, 4 , S, 6- 
tetrahydro-2H-thiupyrar--2-aceti: acid 1, 1 -dioxide (100.0 g) 
rn a mixture of a co t en i t r i 1 e (360 ml) and ethana] (800 ml) 
was added a solution of R- ( + ) -a-nie t h y 1 be n z y 1 am i ne (2=3. 3 g) 
in ethanol (40 ml) at 70°C. A! t.ei been allowed to cool to 
ambient "emporature over the time of 2 hours, the mixture? 
was stirred tor 2 hour's at ambient temperature and for 2 
hours with i c e c < o 1 l n c a d d 1 1 l o n a 1 .1 y - I 1 n e s e p a r a t. e d s <: > 1 i d 
was collected and washed with acetonitriio (140 ml) to give 
( 23 ) -2- ( b-br omo-2-thieny i ) - 3 , 4 , 3 , 6- tet r ahydro- 2H- t hi opyran- 
3-N-[ (F-j - i -pheny iethyl ] nc-tamide 1, ! do.ee id- (r,b.? q) . 
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Th e absolute c o nf iguration w a s d o termmed b y X r a y 
c r y s t a 1 1 o g r a p h ;/ a n alysis . 

N H P. :DMSO-d f) , f>): 1.35 (3H, d, J-6.6Hz), 1.60-2.04 (4H, 

n») , 2.18-2.32 (1H, m), 2.86-3.10 (3H, m ) , 2; . 2 4 (1H, 
a, J- 13.6Hz), 3.3 6-3.52 (2H, m) , 4.15 (1H, g, 
0=6. 6Hz), t, .96 (1H, d, J=4.2Hz), 7.14 <1H, d, 
2 = 4 . :'!Hz) , .24-7.4 3 (5H, m) 

The hollowing compounds were obtained in substantially 
0 t h e same m a n n e \ : a s that of E x a m p 1 e 5 4 . 

Example 98 

3:3) -N-Hydroxy-2- : 5- ( 3 -me t h y 1 pheny 1 ) -2-thienyl 1 - 
3 , 4 , 2 , i-t(2 r a rv/d ro-2H- t h i opyra n - 2 - a cot ami de 1 , 1 - a iox ide (12 0 
5 mg ) 

riMR (bMSO-d 6 , 6): 1.75-2.06 (4H, m), 2.35 (3H, s), 

2'. 95-3. 5? (61b m) , 7.13 (1H, d, J-7.5Hz), "7.20 (1H, 
d, 2-3HZ), 7.30 (1H, dd, ,7-7. 5, 7.5Hz), 7.42-7.45 
f 3H, m) , 8.84 ( 1H, s) 

0 n:; (Ebi- : 378 (M-H) 

Example 9 9 

7-S ) -N- Hydroxy- 2- [5 - (4 -met: hylprieny 1 ) -2-thienyl] - 
3,4,5, o- 1 et rahydr o-2H- 1 h i opyran-2 - a cetami de 1 , 1 -dioxide (82 
5 mg ) 

NMR ( DMSO-d fi , 6): 1.74-2.04 (4H, m) , 2.32 (2H, s), 

2.47-2.53 (1H, m;, 2.95-3.25 (4H, m) , 3.43-3.53 
(1H, m) , 7.16 (1H, d, ,7=3. 0Hz), 7.2 3 (2H, d, 
J-7.0HZ), 7.40 (1H, d, J-3.0Hz), 7.53 ;2H, d, 
0 J=7 . 0Hz ) , 3 . 85 ( 1H , s) 

M3 (ESI- ) : 378 . 0 (M-H i 



Exampl ^ 10n 

{2S ) -N-Hydroxy-2- [ 5- { 'bethyl phenyl ) -2-thienvl i - 3 , 4 , 5 , 6 
5 tet i'dhydro-2H-t hinpyraro2-acetaiiiide 1 , 1 - i i oxide (113 nag ) 
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N M T< (CSS I., 6): 1.2 4 (3H, s, J-7H:.), 1.7^-1.9 2 ( 2 H , m), 
1.96-2.20 (2H, rr:) , ;.:.b'/-2.7 j o H, m) , 2 . 0 3 (2H, q, 
J- 7Hz), 2.94-3.15 (4H, m) , 7 . .1 4 - 7 . 7 4 (4H, m), ^.50 
(2H, d, J-BHz j , B . 52 ( IH, s) 

MS (ESI-) : 2 92 ( M - H ) 



Examp l e ] 0 1 

(2S ) -N-Hydroxy-2- [ 2- ( 4 -me t hoxyphe n y 1 ) -2-t hi eny 1 ] - 
3,4,5, 6-r et rahydr o-2H- 1 h iopyran-2 -acet ami cie 1 , 1-di oxide ( 970 
10 mg) 

NMK (DM3o-d 6 , 6): 1.72-2.00 (4H, rn ) , 2.34 -2.4 5 (1H, m), 

2. c ^-3.2b MH, m) , 3. 3 c >- 3. 5 b (IH, rn ) , 2. 7 2 (3H, s), 
G.9-: (2H, d, J~7Hz) , 7.1b (111, d, ,J = 3Hz), 7.34 (IH, 
d, d = 3Hz:, ''.57 {211, d, J=7Hz), 8.85 (IH, s), 
15 12.53 (IH, s; 

MS (ESI- ■■ : 394 (M-H) 

Example 102 

( 2 S ) - Hydroxy - 2 - [ 5 - ( 4 - hydroxymer. by Iphenyl)-2-t. hienyl] - 

2 0 3 , 4 , 5 , 6 - t. e + : r a n y d r o ■ -- 2 H -thiopyran- 2 - a c eta m i d e 1,1-di oxide (75 

mg ) 

NMR ( SMS 3-d 6 , ft): 1.6^-2.08 (4H, m), 2.33-2.43 (IH, m), 
2.92-3.2-3 (4H, mo, 3.39-3.54 (IH, m), 4.50 (2H, d, 
2=6Hz), 5.2 4 (IH, t, J = 6 H z ) , 7.2 0 (IH, d, J=3Hz), 
25 7.5o (2H, d, J — 7 H z ) , 7.44 (IH, d, J=3Hz), 7.60 (2H, 

d, J=7Hz> , 3.86 (IH, s) 

MS (ESI- ) : 394 (M-H) 

Example 10 3 

3 0 (23) -N- Hydroxy- 2- [ 5 - (2-thienyl) -2-thienyl] - 3 , 4 , 5 , 6 - 

t et r ah yd 1 r o-2H- 1 hi opyran-2-ac^t ami do 1 , 1 -d i ox a de (13 0 mg ) 

NMK (DMSD-d 6 , 6): 1.72-2.04 (4H, no, 2. 93-3. 51 (OH, rn), 

7.10 (IH, dd, 0=4.5, 4. 5Hz), 7.1.5 (IH, d, 3---4.0HZ), 
7.2 6 { 1 H , d, J- 4.0Hz), 7.2 9 (IH, d, 0-4. SHz), 7.5 3 
SS ( IH, d, S -4 . 3Hz) , 8 . 82 { IH, s) 
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ME (ESI-) : 37 u ( M - H ) 



E xampd e 1 0 4 

(2:3} -N-Hydroxy-2- [ 5- (2-f uryl ) -2-thieny.l ] - 3, 4 , 0, 6- 
5 tetrahydro-2H-thiopyran-2-dcetamide 1, ] -dioxide (12 mg ) 

NMR (ODCl-3, 6): 2.80-1.97 (2H, m), 2.00-2.25 {2H, m), 
50-2. 60 (1H, m) , 2.74-2.8 9 (1H, m), 2.96-3.20 
;4H, m), 6.43-6.47 (1H, m ) , 6. 52-6.56 (1H, m), 
'.15-7.22 (2H, m) , 7.39-7.44 (1H, m), 8.12 (1H, br 

2 0 /• ! 

MS (EST- ) : - r :> \ (M-H) 



Ex am pi*.? 10 : 

( 2 3 ) d!-Hy iiroxy-2 - [ 5- ( 4 -met. hyl :a r\ >amoy 1 phenyl ) -2- 
15 thienyl j - 2, 4, 5, 6 - 1 e t. i a h yd r o- 2 H - r h i opy r an- 2 - a ce L arm de 1,1- 
di oxide (46 mg) 

NMR £ SMSO'-d^, 6): 2.68-2.10 (4H, m), 2.53-2.48 (1H, m), 
2.79 (3H, d, J-4Hz), 2.92-3.32 (4H, m), 3.40-3.57 
(1H, mi, 7.26 (IE, d, J=3Hzj , 7.62 (1H, d, J=3Hz), 
20 2.74 (2H, d, J~8Hz), 7.88 (2H, ri, J = 3Hz) , 8.50 (1H, 

rrO 

MS ( ESI- ) : 4 2 1 (M-H ) 



Example 106 

2 5 (2S) dSHydroxy-2- [5- ( 4 -ethyl carbamoyl phenyl ) -2- 

thienyl ] -3, 4, 5, 6-:etrahy d r o-2H- 1 h i ~py ran- 2 - a cetamide 1,1- 
dioxide (7-10 mg ) 

EMR (EMSO-d^, 6): 1.13 <3H, t, J=7.5Hz), 1.75-2.05 (4H, 
m) , 2.36-2.4 5 (111, m; , 2.95- 3.03 (2H, m) , 3.13- 

3 0 3.4 7 (SH, rro , 7.2 4 (1H, d, J-5.0Hz), 7.60 (1H, d, 

3=5. OHx), 7.7 3 (2H, d, 2J=9.0Hz), 7.87 (2H, d, 
2=9. 0Hz) , 8.51 (1H, t. , 3 <.0Hx: 



Example 1 0 7 
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i 2? ) -N- Hydroxy- 2- [ '>- ( < -e 1 y I ammoptieny.: ) - 2 - r h 1 eny i 1 - 
3 , 4 , 3 , 6- r et.rahy a r o-2H-t h l ooy ran--? - ^cetami de, 1 , 1 - di ox ide ( 2 

q) 

NMh (DMOO-d^, ft): 1 . 74-. . 0 ! (-Hi, ni ) , 2. Oh (3H, s), 

2. 35-2.4 6 (IH, n) , 2. 94-3. 5 0 (5H, m) , 7.20 (IH, d, 
7- 3.0Hz), 7.33 (2H, d, 7 -5.0Hz), 7.39 (IH, d, 
-7-3. 0Hz) , 7.44-7.40 ( 1 H , m), 7.94 (IH, s) 

M2 (E2M - ) : 4 2 1 . 1 (M-H) 



Examp i o 1 0 3 

:22) -N-Hydroxy-2- [ 3- ( <-ami nopoenyl ) -2-rhienyI j -3, 4 , 5, 6- 
t e t rah vciro-2 H-r h i.ooy ran - 2 - ac-:ain: de 1 , 1 -dioxide 
hyciroo'il or 2 d <o ( 3 7 :ng ) 

riMR • 2M:7 •- d,,, ft): . . r y . 1 ' 1 * (4H, m), 2.34-2.56 (IH, m ) , 
3:. 93-;;. 07 (2H, m) , 3.11-3.32 (2H, rn), 3.40-3.57 

IH, m), 7.17 (IH, d, J-8Hz), 7.24 (IH, d, J=3Hz), 
7.42-7.60 { 4 H , m ) , 10.63 ( 1 H , s ) 
MS (E21-) : 37 ^ (M-H) 



Example 1 0 9 

l2S) -N-Hydro:<y-2- [5- ( 3 -e t h y 1 ca rbamoy 1 ami noph enyl ) -2- 
thienyl ] -3, 4 , 5, n-teti:ahydro-2H-thi opyran-2-acetamide 1,3- 
d.i oxide 

UMR (DMSO-d 6 , ft): 1.06 (3H, t , J-"7.2Hz), 1.69-2.0 9 (4H, 
m) , 2.31-2.53 (IH, m), 7.93-3.55 (7H, m), 6.14 (1 
t, 6-4. 5Hz), 7.12-7.30 (4H, m ) , 7.38 (IH, d, 
J-4.5Hz), 7.8 4 (IH, s), 6.5 6 (IH, s), 8.72 -8. 95 
(110 m) , 10 .60 ( IH, s ) 

M2 ( E 2- J - ) : 4 S 0 (M-H ) 

Ex amp ]. e 1 1 0 

' 22 ) -N - H vd r oxy-2 - f 5 - ( 3 -met hex yea r bony 1 ami nopheny 1 ) -2 - 
thienyl | -3, 4 , 3, 6-tetr a h y r . \ r o - 2 H - 1. ri _i o p y ran- 2 - a o e t amide 1,1- 
ciioxicie (82 mg ) 

NMR (DMSO-ci b , ft): l . 7 n - v . Q 7 MM, m), 2 . 3 4 - 2 . 3 3 (IH, m), 
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2.04-3.08 (2H, m) , 3. 10 -3. 2 7 (2H, m), 3.30-3.55 
(1H, m) , 3.60 s) , 1.20 (1H, d, a- 3.0Hz), 

7.21-1.4} (4H, m) , 7.8 8 (1H, s;, 'i.7h (in, s) 
(ESI -t ) : 4 5b ( M \ H + NH^ ) 



Example 111 



1 0 



(20) -N-Hydroxy-2- f 3- ( 3 - ca rbamo y 1 ami nophen y 1 ; -2- 
th i eny 1 ] - 3 , 4 , 3 , 6- t e t r ah ycir o-2 H - 1 h l ony r a n -2 - a co t ami de 1 , 1 
dioxide (43 mq) 



NMR ( DM5>< 
2 0 



'^df ^ : 1.3 0 -2. OH MM, m) , 2.82-;>.S [ ;, uh, m) , 
^-3.07 (2H, m) , 3. 0O-.J. 30 (2H, m} , 3.30-3.55 
f iH, m) , 3. on (2\\, s) , 7. ..6-7.23 (2H, m), 7.24- 
7 • 3-" J (--H f m; , 7.3'/ (in, d, J=3. 5Hz ! , 7.78 (1H, s), 
0 - 0b ( III, - ) , 8 . 24 / ih, s) 
MS (ESI-) : 422 (M-H) 



Examp e 112 

v 2 2. ) -M-Hydroxy-.: - [5 - ( j-rriet.hyica rbamoy la mi nophenyl ) - 2- 
t h leny 1 ] - 3 , 4 , 5 , 6-t et rahydro-2H- t h l opy r an -2 -ace t amide 1,1- 
dioxide (77 mg) 

NMR (DMSO-d 6 , 6): 1.74 -2.05 (4H, m) , 2.38-2.46 (1H, m ) , 
2.0 e (3H, d, , 2.95-3.26 (4H, m), 3.42- 

(1H, nil, 6.06 (II!, q, J-4.0Hz), 7.17-7.20 (2H, 
m) r 7.22-7.2 6 (2H, m), 7.1:6 (1H, d, J=3.5Hz), 7.82 
( IH, s) , 3.65 ( 1H, s) , 8.83 (1H, s) 
MS (ES1-) : 4 3 6.2 (M-H) 

Examole 113 



3 0 




( d ) 



To a i:olut.iun si p >y r i d i n e- 3 -b a ron i c acid 1,3- 
propanediD] cyclic s M h) mq ) in declassed N , N - 

d imet by 1 f ormam id-:-. ( 3 . 3 ml) wers added a suspension of 
tetrakis (t r iphen/1 pnosphine ) -palladium (103 mg ) in degassed 
N , N - dime t ny 1 f o rmami tie ( 2. . 5 ml), a solution of sodium 
carbonate (424 ma) is degassed water (1 ml) and (2.3) -N- [2- 
[2- f 3-bromo-2-tn i ers/1 ) -1 , 1 -dioxo-3, 4 , 5, rahydro-2H- 
tniopyran-3-yl ] acet y J | b ydr ox y 1 ami ne triiyl crowns ( b ) (4 
mmol, 10.0 [Amol/crown) in an atmosphere of nirroaen. After 
resulting mixture was seated for 4 3 hours at 60°C, the crowns 
were washed wish degassed N , N-dime t h y 1 f orm ami de , a solution 
of sodium diet hyldi t a i oc a r barna t e (300 mg ) and 

di isopropy letby.laiTiine (0.5 ml) in N, N-dimethylformdmi.de (100 
ml; , N , N-d imet by 1 f o rmami de , methyl sulfoxide, wa^er, 
mot.hanol and dies lo tome thane, successively . The crowns were 
treated with 53 t r i f 1 uo r oa ce t i c acid in d.i ch l.oromet bane tor 
1 hour at ambient temperature; and removed from the solution. 
Alter the solution was evaporated under a stream of nitrogen, 
th-:' residue was par i. 1 led by reverse phase HPLC ( C . 1 1 
t r : f 1 iDruacet i c ac id in ace: oni t rile , 0-20 1 grad i er.t ) to 
v ^ (2S* -N-hydro.xy- 2- [ 5- ( 3-pyr idyl ) -2-i.hj enyl ] - 3, 4, 5, 6- 
t et rahydro-2H-thio[>y.r an-2-ac^tamide 1, 1 - d i ox i de (10 mo) as; a 
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NMP (dMSC)~d b , 6): 1.2 5-2.05 (411, m;, 2.87-7.9 3 (Hi, m ) , 
7 . r w-3 . 50 (5H, ni), 7.28 (1H, d, d-4.0Hc), 7.53- 
7.5H (1H, m) , 7.65 (IH, J, 7-d.OHzi, 8.1b (IH, d f 
J--7.5H::), 8 . 5 6 (IH, br), 8.95 (IH, br) 

M5 (E7I - ) : 365.0 ( M - H ) 



Example' 114 

( 2 S ) - N - ( 2 - Ter ra h yii r op y r a n y 1 ox y ) -2- [ 5 - ( 3 - 
met hyl carbamoyl ami nophenyl ■ -2-thienyl] - 3 , 4 , 5 , 6-tetrahydro- 
]0 2H-th i opyran-2 -acet amide 1, 1-dioxide (133 mg ) 

Id M 3: (COCi 3, 6): 1.45 ( 4H, br), 1.62-1.66 (211, m) , 1.93 
(2H, br), 2.07-2.17 (2H, m), 2.77-2.8] f5H, m) , 
2.9H-3.03 (Id, no, 3.10-3.15 (3H, m), 3.32-8.50 
(IH, m) , 2.70-8.78 (1H, rn } , 4.59 (lHxl/2, s}, 4.8_ 
15 (lHxl/2, s), 7.0) (1H, d, J-3.5HZ), 7.07-7.08 (IH, 

m ; , 7.12-7.21 { 4 H , m ) , 7.30-7.40 ( 2 H , m ) , 9.16 
(lHxl/2, s), 9.35 (lHxl/2, s) 
MS (ES I - ) : 520 . (M-H ) 



20 The iol lowi nq compounds were obtained in substantially 

the same manner as that of Example 89. 



Example 115 

(23) -N- (2-Tet ra hydropy ran yloxy ) -2- [ 5- ( 3 -me t hylpheny 1 ) - 

2 5 2-th 1 eny 1 ] - 3 , 4 , 3 , 6 - t e t r a h y dr o- 2 H - t h 1 opy r an - 2 - a ce t amide 1,1- 

dioxide (200 mg ) 

NMR 21 Dei ;, 6): 1.4 0-1.72 (10H, m), 2.37 (3H, s), 2.67- 
2.88 (2H, m) , 3.06-3.10 (4H, m) , 3.30-3.45 ( 1 H , m 
3.61-8.75 (2H, n), 7.11 (IH, d, ,7=7. 5Hz), 7.24- 

3 0 7.28 ( 3 H , m ) , 7.38-7.41 ( 2 H , m ) 



Ex amp 1 ^ 1 1 6 

( 2 3 ) -N- ( 2 -Tet. ra hydropyranyloxy ) - 2 - [ 5- ( 4 -met hyl phony 1 t - 
2- thi eny 1 ] - 3 , 4 , 5 , 6 - t et r a hydr o - 2H-- 1 h .i opy ran - 1-aoot amide 1,1- 
5 8 dioxide (142 mq ) 
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MMF (CDClv, 6.) : 1 . A 3 (2H, br; , j.b5-1.6'-i (2H, m), : .c,;.. 
i'2H, br), 2. 07-;;. 18 {2H> no, 2.37 (3H, s), ;\6<- 
3.80 (2Ii, m), 3.0b (2H, br s ) , 3.10-3.16 (2H, m ) , 
3.40-3.50 (2H, mi, 3.58-3.76 (2H, rn), 4.53 (IHxl/ 
3), 4. SO (lHxl/2, s), 7.15-7.24 (4b, rn ) , 7.4 b :2H, 
d ' J ™ 8 • 0 H z ) , 7 . 3 9 ( 1 Hx 1 / 2 , s ) , 8.0 G ( 1 Hx 1 / 2 , s } 

MO (EST-) : 4b 2. 1 (M-H) 

Ex amp 1 e 117 

(20) -N- ; 2-Tet rah yd ropy ra n y 1 ox y ) -2- f 5- { 4 -cthy Ipheny 1 ) ■ 2- 
thienyl ) -3, 4, 5, .S- t.e- t ranydr c- 2 H- tin j opy r an -2 -ace t dnude 1,1- 
d 1 o x i d e 

NMR (:1X::| 3' 1-2'. (3H, t, j.HHz), 1. 35-1.76 <6H, m ) , 

3. . 87-2. 00 (2H, m), 2.0-3-2.23 (2H, m) , 2.60-2.9]. 
■41!, m) , '3.00-3.19 (4H, rn), 3.27-2.50 (1H, m), 
3. 60-3. 7 7 (1H, mi , 4.53, 4.7.1 (1H, s), 7.15-7.23 
(4H, m) , 7.51 (2H, d , J=8Hz), 8.10, 8.2 5 (1H, s) 

MS (E3I+ ; : 478 (M + H) 



Example 118 

(2S) -tJ- ; 2-Tet rahydropy ranyloxy ) -2- [ 5- ( 4 -me t hoxyphenyl ) 



-acet amide 1,1- 



2-thi enyl ] -5, 4 , 5, 6- ter rahydro-2H- thiopyran-2- 
dioxide (1.85 q ) 

NMR ( C DC 1 3 , S) : 1.36-1.82 (6H, m) , 1.98-2.02 (2H, m), 
2.10-2.25 (2H, m) , 2.62-2.88 (2H, m) , 2.98-3.20 
(4H, m) , 3.26-3.30 (1H, ni ) , 3.57-3.72 (1H, m), 
3.83 (3H, s), 6.90 (2H, d, J=8Hz), 7.13, 7.13 (1H, 
d ' J=3Hz), 7.22, 7.24 (1H, d, J=3Hz), 7.5. 
J=3Hz) , 8.11, 8.2 5 (1H, s) 
MS (ESI- ) ; 4 78 (M-H) 



(2H, d, 



Ex am p . 1 o 1 1 q 

(22) -N- ( 2-Tet rahydropy r anyloxy) -2- ( 5- (4- 
hydrovymet.hylphenyJ ) -2-thi^ny.l ] -3, 4, 3, 6 - t e t r a h y d r o - 2 I 
thA opy r a n - 2 - ace t a m i de 1 , 1 - dioxide (18 1 mq ) 



WO 00/40576 




t 



PCT/JP00/00018 



1 c; c\ 



NMR (CDCl,, 6) : 1.36-1. 78 ( 6 H , m), 1.85-2.03 (2H, m) , 
2. 06-2. 5b (2H, m) , 2.66-2.93 (2H, m) , 2.98-3.21 
(4H, in), 3.26-3.50 (IH, m), 3.62-8.73 (IH, m), 
•5.52, 4.82 .;1H, mi, 4.70 (1H, s), 7.22-7.80 (IH, 
m;, 7. 35 (2H, d, J=8H::), 7.42-7.62 (IH, m), 7.57 
■,2H, d, J=8Hz), 8 . 25, 8.35 (IH, s) 

MS (E7>: - 1 : 4 78 (M-H ) 



Example 12*) 

0 (23 ) -IJ- (2-Tetrahydropy ranyl :ixy) \ 5- (2-thienyl ) -2- 

thienyl ] -3, 4 , 3, 6- 1 e t r ihydr :)-2H-:_ hi opy ran-? -ace t ami de 1 , 1- 
di oxide (2 an rug ) 

NMR (r\)Ci 3 , 6): 1.4 1-1.75 ;10H, m), 2.65-2.32 (211, m) 
5 : 3;-3.17 (4H, m) , . 3 :' • . 7- : (3H, m), 7.60-7.02 
-> 'IH, m) , 7.11-7.13 <1H, m) , 7.17-7.19 (3H, m) 

MS (E3I-) : 4 34 (M-H) 

Example 121 



(25) -II- C'-Tetrahydropyrar.yloxy) -2- [ 5- (2-furyl > -2- 
0 thieny 1. ] -3, 4 , 5, 6- t.e t r ,^hydro-2H- 1 .ru opy ran -2 -ace tamide 1,1- 
dioxide (95 mq ) 

NMR (COO; 3 , 6): i. 41-1. 77 (6H, m), 1.85-2.00 ( 2H , m;, 
2.03-2.25 (2H, m) , 2.61-2.9:! (2H, m), 3.00-3.06 
•" , rn) , 3.07-3.16 (2H, m) , 3.28-3.53 (Hi, m) , 
5 1.61-3.75 (IH, m) , 4.51 (0.3H, s), 4.80 (0.5H, s 

6.42-6.47 (IH, m) , 6.50-^.58 (IH, rn j , 7.17-7.24 
h'-H, m) , 7..;.3-7.42 (IH, m), 7.93 (0.5H, s) , 8.09 
o i . I H , s ) 
MS (ES1-) : 4 38 (M-H; 

0 

Example 122 

( 23 ) -N - ( 2-Tet rahydropy ranyl oxy ) - 1 - [ 5 - ( 4 - ca r box yphen y 1 
2'-thienyl. ] -3, 4 , 3, 6- t e t rahydro- 2H - t hi opy ra n-2-ace t amide 1 , 1 
dioxide (9 in mg ) 

NMR (CI>01 3 , 6): 1.36- 1.7 8 (6H, m), 1.85-8.2 5 ( 4 i : , m ) , 
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2.76-2.88 (2H, m), 3.02- 3.25 (411, m ) , 3.28-3.53 
IlH, mi, 3.69-3.8 1 (1H, m), 4.56, 4.87 (1H, s), 

7.53 (1H, d, J=8Hz), 7.36-7.44 (1H, m), 7.72-7.83 
( 2H, mi , 8 . 00 (2H, d , J=8Hz) 
5 MS (E2I-) : 4 92 (M-H) 

Example 123 

(2S) -K- ( 2-TeLrahydropyranyloxy) -2- [ S- (4- 
ethylcarbaniDylphenyl ) -2-thienyl] -3, 4, 5, 6- 1 et r a hyd r o-2H - 
10 thiopyran-"-cicetamide 1, 1 -dioxide (984 nig) 

NMR (CDCXU, 6): 1 - 2 & (3H, t, J=7.0Hz), 1.4 4 - 1 . 5 5 (4H, 
p.), 1.^4-1.68 (2H, m) , 1.95 (2H, br), 2.06-2.2 3 
:2H, rru , 2.67-2.91 :2H r m), 3.01-3.16 (4H, m ) , 
2;.27-3.3 3 (1H, in), 3.46-3.53 (2H, m), 3.62-3.65 
15 ilH, mi , 4.5(3 [lHxl/2, s), 4 . 82 (lHxl/2, s) , 7.28 

ilH, d, J=4.0Hz), 7.33 (1H, d, J-4.0H::), 7.62 (2H, 
d, J-S.OHz), 7.75 (2H, d, J-8.0Hz), 8.19 (lHxl/2, 
s) , 8 . 2:7 ( IHxl /2, s; 
MS (ESI- ) : 319.2 (M-H) 



20 



Example 124 



( 2 S ) —I J— < 2-Tet rahydropyranyloxy ) -2- [ 5 - ( 3- 
acetylaminophenyl ) -2-thienyl] -3, 4 , 5, 6-tetrah yd r o - 2 H - 
thiopyran-;-acetamide 1 , 1 -dioxide (2.63 g) 
25 NMR (CDCI3, 6): 1.43 (2H, br), 1.55-1.64 (4H, m), 1.93 

(2H, br), 2.04-2.15 (2H, mi, 2.19 (3H, s), 2.80- 
2.85 (2H, m) , 3.02-3.16 (4H, m), 3.44-3.48 (1H, m) 
2.66-3.73 (1H, m), 4.55 (lHxl/3, s), 4.85 (1Hx2/3, 
s ; , 7.08-7.11 (1H, m) , 7.16-7.23 (3H, m), 7.38 (1H 
30 br s), 7.57 (1H, d, J-7.0Hz), 7.94 (1H, s), 8.93 

l lHxl/3, s) , 9. 0 2 (1Hx2/3, s) 
MS (ESI-) : 505.4 (M-H) 

E xample 12 5 

3 5 ( 2 S ) - N - (2-Tet rahydropyranyloxy) -2- f 5- ( 3-ami nophenyl ) -2- 
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the enyl j - 3 ,4 , 5 , » 
d i ox .1 cie ( 2 I 4 mg ) 
MMK 03' 2 <f 

2 . d-: 

ME, m) , 4.54 (0.5H, s), 4.81 (0.5H, s), 6.62 (1H, 
da, 0-2.3, o!!:: ) , 6.9] (1H, s), 6.90 ( 1 H , d, J-8Hz) 
7 M 5 MM, t, J=8Hz), 7.20-7.2 9 (2H, n ) , 7 . 9H (0.5H 
s ; , . : • (0 . ::.) H , s) 
M2 ( F: :7 I - ) : 4 63 (M-H) 



r t r a h y d r ^ - 2 H - + h ic^pyr -in -2 - a ce:ari i de 1 , 



(V : I.36-1.RC {62, m , 1.84-2.25 ; 42, mi, 
' 2 (2H, m) , 2.98-3.20 ( 4 2 , m), 0.27-3.89 



Example 1.26 

ten-Bu*:v22- f - -b romo - 2 - t h Lenyi rOiO H-tet r a h y d r o - 2 H - 
t. h l npyran-.: -acetate (19 9 g ) was obt ained in suDs tantially 
".he same manner- a .• dia*:. :2 Example 93. 

NMR (CDOI3, ft) : 1,34 (9H, s;, 1. 4 6-1 .91 (5H, m), 2.10- 
2.22 (1H, m) , 2.4 c *-2.60 (2H, m), 2.66 (1H, d, 
T M3.2Hs), 2.75 (1H, d, J-13. 2Hz), . / 4 ( 1 2 , d, 
.Mr.OHz), 7.4 0 (1H, d, 0-3. 9Hz) 



Example 12 7 

(2S) -2- ; 5-B.romo-2-th i.enyi) -3, 4, 0, 6 -terra h yd r o - 2 H - 
rhiopyran-2-M- [ ( R ) - 1 -phenylethy 1 1 a setamide 1 , 1 -diox ide ( 78 
g) was partitioned between ethyl a:cLatc (500 ml) and 
aqueous IN hydrochloric acid (300 ml). Trie separated 
organic phase was washes: with aqueous IN Hydrochloric acid 
(100 ml) and brine (100 ml), dried over sodium sulfate and 
concentrated in vacuo to give (23) -2- ( 5-b romo-2 - t hi eny 1 ) - 
3,4,5,6- tet rahydro-2H-thiopyran-2--actjt i c acid 1 , 1 -dioxide 
(57.5 g ) a a an so .1 id . 
mp: 1 :-• 9°C (dec . ) 

NMR (0)M30W_1 6 , (V : 1.74-1.8/ (4H, m), 2.30-2.37 (1H, m), 

i. J 7 -3. 5 6 (3H, m), 7.0s (1H, d, 0-1. 2 Hz), 7.21 (1H 
d, 0-4 . 2Hz) 



Example 12:-.- 
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(25) -N- (. } -Tet rahydr opy ranyl oxy) -2- [ 3- (4- 
methv 1 • i rbarnoyl phenyl ) -2-thier:y 1 i - :■ , 4 , 5 , rahydro-2H- 
thioiA'i arr.--:^:-etar;ii(i^ 1, 1 -dioxide (oH niq ) wa: : - obtained in 
subs u : id: i a 1. 1 y the same manner as that ot Example 3.:. 

MMF (DMSO-ci 6 , ft): l-3h-1.64 (6H, ni, 1.7 1-2. OB (4H, m), 
2. 3*1.-2.23 flH, m) , 2.7m (3H, d, J-4Hz) r 2.88-1.32 
(4H, m) , 5.4 0-2, .S3 (3H, m.- , 3.74-3.92 (Id, m) , 
4.4 3, 4.7 3 (1H, s), 7.22--7.70 (Ul, m ) , 7.33-7.64 
(1H, m) , 7.74 (2H, d, J-BHz), 7 . 8 8 (2H, d, J-8Hz), 
.0 3 i 111, d, d -4Hz) , 11.3!; ( 1H, s) 
MS (E2I-) : 2 0 3 (M-H) 



Example 12's 

"■' o a rn 1 x r u r e o 1 ( .": 2 ) -N ( 2 - s e t : a h y i r opy r a n y 1 o x y ) - 2 - [ 5 - 

! 3 -an: -Oiophcny I ) -2 - t: hi en y 1 ] - 3 , 4 , 3 , 6 - s et ranydro-2H-th : opyran- 
2 -ace tanilde 1,1 -dioxide (110 mg ) in di ch I oromet hane ( 1 . 3 ml) 
was cidded a solution o f ethyl isocyanate (21.9 rnq ) in 
diet Loromet hane (0.5 ml) with ice cooling. The mixture was 
allowed to warm to room temperature and stirred for 3 hours. 
The resulted mixture was purified by chromatography on 
s i 1 i o a gel ( me t h a n o 1 i n c h .1 o r o f o r m , 3 . 3 t o 3 I g r a d i e n t ) t o 
give ■ 22 ) -N- ( 1 -tet rahydropyrany i oxy i -2~ \ 3- ( 3- 

ethy 1 carbamoyianu nopheny 1 ) - 5-th 1 eny.l. ] - 3 , 4 , 5 , 6 - tet r a hi ydr o - 2 H - 
t h 1 o p y r a n - .1- a o e t. a ni ni e 1, 1-dioxide (100 mg ) as an amorphous 
solid. 

NMR (CDCI3, fit: 1.08-1.18 (3H, m) , 1.38-1.75 (6H, m), 
1.8" 6-2. 0 0 (2H, ini, 2.02-2.24 [2H f m) , 2.76-2.90 
(2h, m) , 2.06-3.17 (4d, mj , 8 . 2 0 - 3 . 5 b (3d, m), 
3.70-3.85 (lib m) , 4.61 (U.61I, s), 4.84 (0.5H, s), 
[ i . 2 a-5.40 (lib no;, 6.55-7.34 (5H, m), 7.36-7.50 
(1H, m ) , 5.11; (0.511, s ) , 9.35 ( 0 . 5H , s ) 

MS (ESI- ) : 534 (M-H) 

Exa mple 1 30 

To a m 1 xt u re o t ( 2 S ) -M- ( 2- t - 1 r ah yd r opy r any 1 oxy ) - 2 - { 5- 



WO 00/40576 




% 



PCT/JP00/00O18 



1 5 9 



1 0 



1 5 



y ; j " * , 4 r 3 , f)-tet rdhydrcr 
1,1-dioxiuo (110 mo;) and pyridine 



n - t :: l opy r a n - 
(2c.: ma) in 



( '-an 1 : nophenvl ) -2-th i em 
- - a * " e t a rn i d 

dichjorometdiane ;1.3 ml) was adried a solution o f methyl 
chlurotormatf (26.8 mq) iii d i o n 1 or ome t h a no ( 0 . 2 ml) with ice 
c ( -' : '■ 1 1 m a . I 1 r i e it; ixture Wd s all :> w e d t o w a r m t o r d orr, 
temperature ana stirred lor 3 hours. Tne resulted mixture 
was washed with aqueous 0.22 citric acid and brine, dried 
ewer- sodium sulfate and concentrated in vacuo. The obtained 
residue was purided by chroiratuqraphy on silica gel 
( met. narc 1 in chloroform, 0 . ^ to 32 Gradient ! to qive 
( 12 j -N - ( 2 - too ah yd ropy ran y J oxy ■ -2 - [ 5 - ( 3- 

rmodioxyoarbonvl am i nophen v 1 ) -2-th_ L eny] 1-3,4, 0, o - t e t r a h vd r o- 
/M_{ pvioo:-; -ocom 1, ioooode (101 :m i , as an 
arm .:<rphcus sc 1 1 d . 

NMR (C2C2L 3 , 6): bJt-1.5,, ( 4 H , rn ) , 1.59-1. .> 5 (2H, m) , 
1 .H 6-2. 0 0 (2H, m) , 2.02-2.26 (2H, m) , 2.63-2.93 
(2H, m; , 3.01-?. 17 MH , m), 3.27-3.2] (1H, m), 
- • r 7-4 (1H, m) , 3.72 (3H, s ; , 4.54 (0.5H, s), 

4 * 82 ( 1 ->.5H, s) , 6.74 (1H, br s), 7.13-7.21 (1H, m), 
7.13-7.37 H H , m) , 7.62 (1H, hr s), 8.10 (0.5H, s), 
8.24 ( C' . SH, s ) 



MS .'EI 



( M - H ) 



Trie following compound was obtained in substantially 
2 2 the same ma n n e r a s t h a t of E x a nip 1 e 129. 



bxampl e 1 3 1 

(22) - N - (2-Tetraliydropyranylcxy) - 2- [ 2- (2- 
ammocarbamoylphenyl } -2-thienyl j -3, 4, 3, 6 - t e t r a h ydr o - 2 H - 
30 thiopyran-d-acetainide h bdioxide (170 m:j) 

NMR (DMSO-dg, ft): 1.36-1.65 (6H, m), 1.69-3.10 (4H, m), 
2 . M - 2 . 4 8 (12, rro , 2 . 8 9 - -b 3 2 ( 4 H , m ) , 3.39-3.34 
f2H ' m ) , 3. 7; -.^.9] (1H, m) , 4.43 (0.5H, s), 4.73 
(0 - 5 ' H ' s) , 3. 9 0 (2H, s) , 7.16-7.30 (4H, m) , 7.32- 
5 b 7 • i] 0 ( 1 H f ™ ' / 7.79 ( 1 H , : ■ ) f 3.6b ( 1 H , s ) 
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Mf: (E3I- } : 50 o (M-H) 
E x a m p t - 1 1 3 2 

■ 2 S ) --N- ( 2 - T e t r ah ydropyrany loxy) -2 - \ 9~ ( 4 - f iuorcphcnyl) - 
2-thionyi ] -2 , 3 , 4 , :>~ tr.q rahyd rot h i ophene- 2 -ace t ami de 1,1- 
d i o x i d e f 2 7 2 m q ) w a s o b tai n o d in a similar manner' t o that o i 
Example 3 2' . 

MMR (CDCh, 5): ]. 39-1. 84 (6H, m) , 2.37-2.41 (2H, m), 
3.3 - 3 . 0 0 f 4 H , n; ) , 3.13-3.25 (22, rn ) , ; :> . 3 3 - 3 . 6 3 
■•; 1 H , rn ) , 3 . 08- 3 . 3 0 ( LH, in) , 4 . 33-4 . 64 (C . 3H, m) , 

4.3 1-4.5:9 (0.5H, in ) , 7.03-7.11 (2H, m), 7.13-7.40 
2 H , m ) , " f . 4 9 - 7 . 9 3 ( 2 H , m ) , 3.30 ( 0 . 9 H , s ) , 3.30 
i ; . 1 H , 3 ) 
1-20 ( E3I - ) : 4 1 . (M-H 5 

' T h e f ( .) -i low i : i q c omp c a n d s w e r - o b t a i n e d in s u b s t a n t i a 1 1 y 
the same m a n n e- r a s t la a t o f E x a rr p 1 e 5 4 . 

Exampl e 1 3 3 

(23) -U-Hydroxy-2 - [ 5 - i 3 - e t h o xyacet. y 1 ami nophenyl ) - 2- 
thi en'/ 1 ] - 3 , 4 , 3 , 6- 1 et rahydr a - 2 H - 1 h i opy r a n - 2 - a cet amide 1 , 1 - 
di oxide ( 4 . 62 g ) 

NMR (DMSO-d 6 , h): 1.20 (3H, t, J=7Hz), 2.33-2.4 8 (1H, 

re, 2.94- 3.28 (4H, mo, 3.42- 3.5 3 (1H, m) , 3.58 (2 
q, J=7Hz), 4.04 (2H, s) , 7.21 (1H, d, J=3Hz), 
7.32-7.4 4 (3H, m), 7.37-7.63 (HI, m), 8.03 (1H, s 
8.35 ( 1 H, br ) , 9.81 ( 1H , s ) 
MS (E31- ) : 4 63 ( M — H ) 

Examp 1 e 1 3 4 

[ 2 S ) -N-Hyd r oxy- 2 - [ 5 - ( 3-pr ap l onylam i no[)hen y 1 ) - 2 - 
t h .i en v 1 1-2,4, 5 , - t. e^ r a hyd r ■ ■ 2 H - 1 h : opy r a n - 2- acei: amide 1,1- 
dioxi'Jt ( 7 6 mq ) 



•J NIK (DMSO-d^, (V) ; 1.09 (3il, t, 2-7M:a), 2 . " J 3 (20, c 



3 = 7 Hz), 2.37-2.4* (1H, m ) , 2. c > 0-3. 5 2 (5H, m ) , 7.21 



WO 00/40576 



1 6 1 



PCT/JP00/00018 



< 1H * d ' J=3Hz), 7.28-7.53 (5H, m ) , 8.00 (1H, s), 
q - c ^ (1H, s), 10.61 (1H, 3) 
MS (EST- J : 4 35 (M-H ) 

3 Ex amp ) 1 e 13 3 

(23) -h-Hydroxy-2- [5- ( 3-propy 1 ami nocarbony 1 ami nophenyl ) - 
2-thienyl ] -3, 4, $, 6 » 1 e t rahyclro-2 H- 1 h i opy ran- 2 -ace t am i de I, 1- 
dioxi je (7' rr.q) 

NMR (DMS0-d o , 6): 0.38 (3H, L, J=7Hz), 1.44 (2H, q, 

10 --"Hz) , L. 68-2. 10 (4H, m), 2.34-2.48 (1H, m) , 

* • q °- 3 • 5 * ( 7 H, rr.) , b.22 (1H, br) , 7.11-7.30 (4H, 
rr ) ' 7 - 18 (1H, d, J ~ 3 H z ) , 7.84 HH, s) , 8.60 (Hp 

: , 10.61 fill, 3) 

MS (ESI - ■. : 4 64 (M-H) 

15 

Ex amp 1 e 13*.. 

(23) -II-Hydroxy-2- [5- ( 3 -but y ry lami nophenyl) - 2-:hienyl] - 
3, 4 , 5, 6-tet r ahyd ro- 2H- 1 hi opy ran -2- acet: amide 1, 1 -dioxide (79 
mg ) 

20 NMR (SMS' - 6): 0.92 (3H, t , J ™ 7 H z ) , 1.55-1.63 <2H, 

ni) ' 1-^^-2.10 (4H, m) , 2.30 <2H, t, J==7Hz), 2.35- 
:.48 (in, rn) , 2.92-3.65 (5H, m), 7.20 (1H, d, 
^=3Hzi < 7 • 34 (2H, d, J— 3 H z ) , 7.40 (1H, d, J=3Hz) , 
7.44-7.53 (1H, m) , 8.00 (1H, s) 
2 5 MS (ESI- ■ : 449 (M-H) 

Exampl e 1 3 7 

(2S) -K-Hydroxy-2- [5- ( 3- ( 2 -met hoxye L hoxycarbony 1 amino ) - 
phenyl ) -2-t nienyl ] -3, 4, 5, (i-tetr a hydro- 2 H - 1 h i o p y r a n - 2 - 
30 acetamide 1 , ]. - di ox i de (64 mg ) 

NMR (RMSO-d tj/ 6); 1.70-2.11 (4H, m) , 2.34 -2.50 (1H, m) , 

2.92-3.26 (411, rn) , 3.29 (3H, s), 3.40-3.66 (3H, m), 

4 • 15-4 .28 (2H, m>, 7.20 (1H, d, J=3Hz) , 7.26-7.42 

(4H, rn), 7.8 9 (1H, s), 8.8 4 (1H, s), 9.87' (in, s), 
3 "> JO. 6 0 (ill, s) 
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m:: ( : - : 4 s i (m-h ) 

•• x.^r.p : o J 3r 

(2:3) - [ '• - I — (2- 

2 met hoxyca rbonyiair.inoacet y 1 amino ) phony 1 ) -2-t.hi enyi ] - 4 , 5 , h- 

I. e:. r a h ydr o- 2H- t. h i opy ran - 2 - acGt ami do 1 , 1 -d i ox i de (2 3 mq ) 

NMR ^ 2M7 " -a t , (V : 1.6^-2.07 (4H, m) , 2.32-2.43 in, r, , 

2 . 9 2 — 3 . 3 0 ; (Sri, m) , 3.5b (3H, s), 3.80 (2H, d, 
J^Hzj , 7 . 1 q (1H, d, J-3Hz) , 7.30-7.32 (bH, m), 

10 7 . 97 (1H, s), 8.82 <1H, 3) 

Mo ( ES.1 - ) : 4 9*i (M-H } 

Ex a inn 1 e 13 7 

( 2 S ) -M- Hydroxy- 2 - [ 3- f 3- ( phenoxyacot.yl amino) phenyl } - 2- 

1 3 t [lion y ! : - 3 2 2 6 - 1 o t rah ydr o-2H-t h i • ; o y r an -2 -aooi: arnide 1,1- 

d i oxi do (3.8 <g ) 

NMR (DM:3o-d r ,, 6): 1.70-2.09 (4H, m ) , 2. 3 3-2. 5^ (1H, m), 
.:.o2-3.5S ( Oh, m) , 4.77 (2H, s), o. 94-7.05 (3H, :r. 
7.21 (1H, d, o=3Hz), 7.23-7.4 4 (bit, re.), 7.52-7.60 

2 0 ( 1 H , m } , 8.03 ( 1 H , s ) , 3.84 (1H, s ) , 10.21 ( 1 H , s : 

10. 21 (12, s) 
M3 ( E2 J - ) : 21 3 (M-H ) 

Examp] o 14 0 

25 (2S) -N -Hydroxy- 2- [ 5- ( 3- (propoxyacety 1 amino) phenyl } -2- 

t hi en y 1 ] - 3 , 4 , ' : > , 6 - t ot rahydr n-2H-L h i :>py ran- 2 -acet amide 1,1- 
diox i do (2.28 q ) 

NMR (DMSO-d ri , 5): 0.9: (3H, t. , J-8Hz), }.'■■)-'.. 67 (2H, 
m ) , 1.70-2.11 (4 H , m ) , 2.36-2.49 ( 1 H , m ) , 2.94- 
80 3.2'' (4H, m) , 3.4 3-3.58 ( 1 H , ni ) , 3 . 4 f3 (2H, t, 

3 • H \ i 7. ) , 4.03 (2H, s), 7.21 (1H, d, J- 3Hz), 7.32- 
7.4.^ (311, m) , 7.54-7.02 (HI, m), b . (.) < (1H, s), 
8.85 ( L H , s ) , 9.81 ( 1 H , s ) , 1 0 . 00 ( 1 H , :> ) 

M7 (E2I. -;■ : 47 9 (M-H) 
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F >: a rn p 1 o 14 1 

(22 ) - N- Hydroxy-:-: - ; 3 - i -.- ( 2 - pr open - 1 - 
v-l oxy ) aoet y 1 amino; phenyl ] - 2 ~ t h i en y J j - 3, 4 , 5 , 6 - t ( e ra hydro- 2H- 
t n i opyra n-2~acetanu.de 1 , 1 -d i ox ide < r » . F q ) 

NMR (DMSO-d 6 , 6) : 1.70-2.0') (4H, m) , 2.35-2.bb (1H, rn) , 

2.94- 3.08 (2H, ix\) , 3. 10-3.29 (2H, m) , 3.30-3.55 
(IH, m) , 4.07 (2H, s), 4.10 (2H, d, F-6Hzi, 5 . 22 
(IF, d, 7- M{p : , , 2.34 (1H, d, J-15Hz), F. 89-6.04 
< 1H ' ™) / 1 (IH, d, J-3.5Hz), 7.31-7.44 (311, m), 
7 . 5 5 - 7 _ 6 1 ( 1 H , rn ) , 3.03 ( 1 H , s ) 3 . 8 F ( 1 H , b r s ) 

• - 3 6 ( IF, z ) , 10.r (IF, or s ) 
1 4 F (FFT-; : 4 77 ( M- H ) 

E x arrip L^-_ 1 4_. 1 

(22) -N-Hydroxy-2- [ 3- [ 4- ( 5-oxazo2yl ) phenyl \ -2-thienyi. ] - 
3,4, 5 , 6- ten rahydro-l'H-thiopyraii--2 -ace t amide I , 1 -d ) oxide ( 3 3 1 
mq) 

NMR (DM50-d 6 , 6) : 1.72-2. la (4H, m), 2.36-2.49 (i H , m) , 

2.95- 3.09 (2H, m) , 3.11-3.80 (2H, m) , 3.42-3.56 
( 1H , m) , 7.24 (IH, d, J=3.9Hz), 7.57 (IH, d, 

• ] " ' • rj H: > , 7.7 6 (1H, s;, 1.11 (4H, s), 8.4 8 <1H, s) 

MS (F21-) : 4 31 (M-H) 



Ex amp !. e 1 4 8 

; 2S) -N-Hydroxy-2- L 7- { 3- ( n - but y 1 oxyace t y 1 ami no ) phenyl } - 
2-thienyl ] - 3, 4 , 5, G-tetrahyd r o - 2 H - 1 h i o p y r a n - 2 - a c e t am i de 1,1- 
dioxide (90 mg) 

NMR (DMSO-d 6 , 6): 0.92 (311, t, J- 7.0Hz) , 1.47 (2H, tq, 
F"~7.0, 7.0Hz), 1.60 ( 1 H , da, FJ=7.0, 7.0Hz), 1.74- 
2.0 6 (4 Pi, m) , 2.37-2.4 7 (1H, m), 2. 9 b- 3. 3 0 (4H, m) , 
3.38-3.45 (IH, rrF, 3.52 (2H, r, J=7.0Hz), 4.05 (2H, 
s >/ 7 - 7 -' (IH, d, .7-4. 0Hz), 7. .i2-7.37 f2F, rr, ; , 7.4 1 
(1H ' d ' F-4.0HZ), 7.73-7.60 ( 1 H , m), 5.02 (IF, s), 
3-84 (1H, s), 9.8 0 (IH, s.i, 10.59 (IH, z) 




t 
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Example 14 4 

(23) -N-Hydr ;)>:y-2- [ 5- { 3- 
et hoxycEirb^nylam inoacetylamino) phenyl } -2-thienyl ] -3, 4 , 5, 6- 
5 tetrahydrc-2H-ihi.opyran-2-acetamide 1, 1-dioxide (2.3 q) 

NMR ( DMSO-d-, 6): 1.18 (3H, t, J=7.0Hz), 1.74-2.05 (4H, 
m) , 2.36-2.46 <1H, m) , 2.95- 3.26 (4H, m), 3.40- 
-53 (III, m) , 3.79 (2H, d, J-6.0Hz), 4.02 (2H, q, 
.r==7. 0Hz) , 7.21 (IB, d, J-4 . 0Hz) , 7. 35-''. 40 (3H, m) 
10 ".40 (IK, d, J-4.0Hz), 7.45-7.49 (1H, rn), 7.97 (1H 

) , 3 . 84 ( 1H, s ) , L0 .08 ( 1H, s) 
M3 (E7 J - ) : 305 . 3 (M-H ) 



Kx ample 1 4 5 
15 (22) -i;-Hydroxy-2- ; 5- { 3- (2- 

chloroet hy ] amin.:K;arbonylamino ) phenyl } -2- thienyl ] - 3, 4 , 5, 6- 
tetrahydre-2H-zhi opyr a n - 2 -a ce t. ami de 1 , 1 -dioxide f 72 ma) 

NMR {2M20-c1>-, 6): 1.72-2.04 (4H, ro ) , 2.36-2.4 5 (1H, m), 
2.9 3-5.25. (411, m), 3.39- 3.4 6 (3H, m), 3.67 -;2H, t, 
20 0-6. 0Hz), 6.4 4 (1H, t, J = 6.0Hz), 7.17-" 7 .30 (4H, m) 

' ; .3:-: (1H, d, J-4.0Hz), 7.8 4 (1H, s), 8.51 (III, s), 
y .84 ( 1 H , s ) 
MS (E21-) : 4 34 . 3 (M-H) 

2 5 Example 1 4 6 

( 2S ) -M - Hydroxy - 2 - [ .5 - { 3- ( 3 - met r.oxypr opi ony 1 amino) - 
phenyl } -2-t.hi enyl 1 -3, 4,5, 6-tet rahydro-2H-thi opyran-2- 
acet amide 1 , 1 -di oxide (3.4 g) 

NMR (RMSO-d,:,, 6): 1.72-2.05 (411, n, ) , 2.38-2.47 (1H, m), 
30 2.56 (2H, t, J-b.OHz), 2.95-3.21 (4H, m), 3.27 (3H, 

sj , 3.36-3.52 (1H, mi, 3.64 (2H, t, J-6.0Hz), 7.20 
tlH, d, J-4.0Hz), 7.31-7.36 (2H, m) , 7.40 (1H, d, 
d-4.0Hzi, 7.40-7.49 (1H, m), 8.01 ( 1 H , si, 10.07 
( 1 H , s ) , 1 0 . 6 0 ( 1 H , s ) 

3 5 MS (E21-) : 4 7 9.2 (M-H+Na) 




t 
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Kxa^ipj e 147 

( 2 2 : -N-Hydr :>>:y- 2 - V(me^ hoxyaoet y | am: no) phony 1 } -2- 

th J eny .1 ] - 3 , 4 , 3 , 6 - tot ra hydro- 2 H - 1. h i opy ran-2 -ace (ami cie 1,1- 
dioxilp (2.5 o ) 

NMR (DMSO-d 6 , 6): 1.74-2.06 (4H, m), 2.37-2.48 (1H, m), 

2.95-3.26 (4H, m) , 3.41 (3H, s), 3.43-3.53 (1H, m), 
'1 . 02 (2H, s), 7.20 :1H, d, J=4 .0Hz> , 7.32-7.38 (2H, 
™) r 2.42 (1H, d, 0-4. 0Hz), 7.58-7.63 (1H, m), 8.04 
<1H, s;, 3.^4 (Id, s), 0.87 (1H, s), 10.60 (1H, s) 
MS (ESI-) : 4 51 .2 (M-H) 

Ex amp 1 e 14 8, 

{ 25 ) -IJ-Hyd r : >xy-2 - f 5- i 3 - h ydroxyme t hy j. phen y 1 ) -2 - 1 h i enyl ] - 
7'wO 6-tet ra}\yd.;:o-211-thiL>pyra:)-3-acet:arriio^ i , ; •- d i oxide v 60 
mg ) 

NMR (DMSO-d,;, 6): 1.71-2.08 (4H, n), 2.37-2.4 6 (1H, m) , 

2.95- 3.54 (5H, rr.) , 4.54 (2H, d, 2-5. 5Hz), 5.29 (1H, 
0-5.5, 5.5Hz), 5.21 (1H, d, 0-4. 0Hz), 7.25 (1H, 
d, 2=3. 0Hz), 7.38 (1H, dd, 0-8.0, 8.0Hz), 2.4b (1H, 
d, 2-4. 0Hz), 7.53 (1H, d, 0-8. 0Hz), 7.50 (1H, s), 
- . 85 ( 1H, s;, 10 .6 ( 1H, s) 

MS (ESI-> : 3 9 4 (M-Hj 

Examole 14 9 



(2S) -Hydroxy-? - [ 5 - ( 4 - ( c i s - 1 , 2 -d i h yd r oxye t: hy 1 ) - 
phenyl ) -2 - 1 h i eny J ] - 3 , 4 , 5 , 6- t e t rahydro-2 H- t hiopy ran-2 - 
acetamide 1 , l-dooode (100 mg) 

NMR (iOMSO-d^, b) : 1.73- 2.07 (4H, m ) , 2.35-2.4 6 (1H, m), 
30 2.95-3.50 (5H, m) , 4.51-4.56 (li!, m ) , 4.70-4.80 

(1H, br), 5. 2 4-5. 3 5 (1H, br), 7.20 (1H, d, 
0-4. 0Hz), 7.8a (2H, d, 0-8. 0Hz), 7.44 (1H, d, 
0-4. 0Hz), 7.58 (2H, d, 0-8. 0Hz), 8.83 (1H, 
1 0 . 5 2 ( 1 H , s ) 
3 3 M2 (ESI - ) : 4 24 { M-H ) 
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Example 1 r>0 

(23) -N -Hydroxy -2- [5- O- { rno t h y 1 am l n oca r bo n y 1 ox ym-t h y : ) - 
phenyl ) - 2-th.ieny 1 ] - 3, 4 , 5, b-tetr a h y d rn-2 H - 1; h i opyran-2- 
5 acetamide 1, i-dioxide (100 mq) 

NMR (DMSO-d^., 6): 1 .7Q-2.06 (4H, m) , 2. 25-2. 4b (1H, m) , 

: -*^ } <^H, d, J^.OHz) , 2.96-3.54 (5H, m) , 5.05 (2H f 
m > ' 7 - 22 Hlb d, 7 4 . OH:: ) , 7.29 (1H, d, J-H.OHz), 
7 * 47 ( IH, dd, ,7-8.0, 8.0Hz? , 7.49 . 1H, d, J--4 . 0Hz) , 
■ 7.5^-7.61 (2H, m) , 8.84 (lib br), 10.59 (1H, br) 

MS (Ee l - :■ ; 4 51 (M-H) 

Ex amp 1 e 151 

(23) - N-- Hydroxy- 2- [ 5 - (4 - ( 2 -met h y 1 am i no." a rbon y 1 - 
et hon V : ) Pheny.: > -2-thienyl 1-3,4, 5, 6- Let rahy iro-2H- th i opy ran- 
2-aeetamide 1,1-lioxide (170 mg) 

NMR (DMSO-d ljf t)} : 1.72-2. 09 (,1m, m), 2.3^-2.48 (1H, m) , 
2 - 7 - ; ( 3 H , a, J=5Hz), 2.98-3.51 (oH, m), 6. 63 (1H, 
d, J=15Hz), 7.23 (1H, d, J-4Hz), 7.42 (1H, d, 
0-1SHzj, 7.55 (111, d, 0-4Hz), 7.60 i2H, d, 
J-8.4HZ), 7.69 (2H, d, 9-8. 4Hz), 8.05 (1H, d, 
J - 5 H z ) , 10.60 ( 1H, s) 
MS (ES1-) : 4 47 (M-H) 

Exa mple 152 

(2S) -N -Hydroxy- 2- [5- (4- ( 2-et hy 1 aminoca rbony let hyl ) - 
phenyl ) -2-thieny] ] -3, 4 , 5, 6-t et rahydro-2H-thiopy ran-2- 
acetamide 1,1-dioxrde (200 mg ) 

NMR ( DMGO-d^ r 6) : 1.08 (3H, t, 0-7. 2Hz), 1.73-0.12 (4H, 
m) r 2.29-2.4 8 (1H, m) , 2.96- 3.05 (213, m), 3.11- 
3.54 (5H, m) , 6.G3 (1H, d, 0-13Hx), 7.24 (1H, d, 
J-4Hz) * 7 - /]I U H , ci, J-15HZ), 7.58 (1H, d, J- 4 H z ) , 
7 -^° < 2H ' ci ' 9-3. 4Hz), 7.69 (29, ci, 9-8. 4Hz}, 8.10 
flH * ad, 9-7.2, 7.2Hz), 10.6 (1H, sj 
MS (EST- ) : 4 61 (M-H) 
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Ex amp 1 e 1 b 3 

(2S } -N-Hy-iroxy-2- [ b- (7- [ i soprapy 1 ami noaa r bony 1 ami no) - 
phcny: ) -2- t hi eny 1 ] - 3 , 4 , b , 6-teO rahydru-2H-t h i opyran-2- 
acetaimde 1 , :>xi je (8a nig J 

NMR (DMSO-d^,, b) : 1.10 (60, d, J=8Hz), 1.65-2.11 (4H, 
m) , 2. 30-2. 4 3 (IH, m), 2.8 5-8.26 ( 4 H , m; , 3.86- 
2. 5*3 (IH, m) , 2.65-5.83 (IH, m), 6. Oh (IH, br s), 
7.0 7-7. 4 5 (6H, m> , 7.84 (IH, s), 8.33 (IH, s), 
1 b . -,2 '-. 1 H , 
••12 (ESI - i : 4^4 (M-H ) 



Ex amol a 134 

:2S) -N-Hydroooy-2- [ 3- [ 3 - f a' - a yd r ox ye a h y 1 am l no ; - 
- 3 a cat y am in ] pnenyi ] -2- t h xeayi i - 3 , 4 , 5 , 6-tet. rahydro-2H- 

thiopyran-S'-a-vetainide 1 , 1-ciioxicie hydrochloride (82 mq ) 

NMR (DMSO-d,:, 6): 1.70-2.10 (4H, m) , 2.32-2.33 (IH, m), 
2 . 9 4 - 3 . 0 a ( 2 II , m ; , 3 . U ^ - ji . > U ( 2 H , m ) , 3.21-3.30 
(2H, mi, 3.40-3.-8 (31], m), 3.98-4.03 (2H, m), 
2 0 7.2:: (IH, d, J=3.5Hz), 7.37-7.53 (4H, ny , 7.9 7- 

8.0- (2d, m) , 3.^3-9.07 (2H, s ; 
MS (ES1 + ; : 482 (M+H) 



Ex amp 2 e 1 5 a 

2 b ' 2 S ) -N - Hyd r oxy - 2 - [ b - [ - [ ( 4 - mo r pho 1 i no ) ace c ylami no ] - 

phenyl, j - 2-a'aonyi ] -3, 4, b , b - t a r r a h y d r c> - 8 H - 1. h 1 o p y r a r i - 2 - 
acetamide 7, 1-dioxide hydrochloride (73 mq ) 

NMR (DMS>0-cl t :., 6): 1.70-2.10 (4H, m), 2.32-2.22 (III, m), 
2. 90- 3.0 a (2H, ::o , ' . (0 9 - J . 2. 7 (4H, mi, 3.4 1-7.58 

3 0 dOH, m) , 3.62-4.03 (2h, m), 4 . 2 0 (2H, s), 7.23 (1 

d, O-O.Sllz), 7.4 0-7.54 (5H, m ) , 8.03 (IH, s) 
MS (ESI \ ) : .50 8 (M + H ) 



Ex amp 1 e 15 0. 

(2S) -N-Hydroxy-2- [ 3- ( (4-rnat hoxypheny 1 ) ao-ty 1 amaioi - 
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phenyl ) -2-th ieriy 1 ] - 3 , 4 , 5 , 6- 1. et rail ydro-2H-t hiopyran-2- 
ac-tamide 1,1-dioxide (105 mq ) 

NMR (DMSO-d^, iY; : 1.70-2.08 ( 4 H , m), 2.24-2.48 ( 1 H , m), 

2.92-3.30 (4H, m) , 3.42- 3.54 (1H, m) , 3.58 (2H, s), 
2.7; <?H, si, 6.90 (2H, d, J=9Hz), 7.20 (l.H, d, 
~=3Hz>, 7.2 6 (OH, d, J=9Hz), 7.32-7.38 (2H, m) , 
'7.40 <1H, d, J- 3Hz), 7.4 4-7 . 53 (1H, m ) , 7.99 (1H, 
s), 3.-4 (iH, br s) , 10.24 (1H, s), 10.60 (1H, s) 
M3 (E2I-) : 52 7 (M-H) 

Example 157 



23) -N-Hydroxy - 1 - [5- (3- ( 3 -me t hoxypher.oxy ) acet y lamino ) - 
phenyl ) -2-th i eny 1 1 - 3 , 4 , 5 , 6- Let rahydr o-2H- 1 r: iopy ran -2- 
acetami.de 1, 1-dioxide (1 10 mg ) 
15 NM2 (DMSu-d ri , 6): 1.68-2.11 <4H, m), 2 .32-2.3(3 (IH, m), 

2.90-3.66 ( 3:1 , m) , 4.71 (2H, s), 6.49-6.66 (2H, m) , 
7.13-7.26 (2H, m ) , 7.31-7.4 7 (2H, m), 7 . 52-7 . 7 7 
(211, mj , 7.94-8.14 (IK, m), 8.70 (2H, br s), 10.23 
( 1H, 3 ) , 10 . 61 ( 1H, s) 
2 0 M3 (ESI- ) : 543 (M-H ) 



E xampl e JL58 

( 23 ) -N-Hydroxy-2- [5- (3- ( 3-phenoxyprop : onylamino ) - 
phenyl } -2-t hieny .1 ] - 3 , 4 , 5 , 6- 1 et rahydr o~2 H-t h iopy ran- 2 - 
25 acetani.de 1 , 1 - d i oxide (75 mg ) 

NMR (DMSO-d 6 , 6): 1.69-2.12 (4H, m) , 2.35-2.50 (1H, m), 
2.82 (2H, t, c ■- 7 H z ) , 2.92-3.56 (5H, m), 4.28 (2H, 
t, J=7Hz) , 6.93 (3H, d, ,7=9Hz), 7.21 (1H, d, 
J-3H2) , 7 . 2 9 (2H, t, J=8Hz), 7.34 -7.55 (4H, m) , 
30 3.03 (1H, s;, 3.84 (1H, s), 10.21 (1H, s), 10. o0 

(1H, s) 
MS (ESI - ) : 52 7' (M-H ) 



Example 159 

[22) -N-Hydroxy-2- f 



- (3- ( 4 - i 1 uor ophenoxy ) a ce t y 1 ami no ) - 
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phenyl i - 2 - t hieny 1 ] -3,4, 5 , 0- tet rahydr o- 2H- 1 hi opyran-2- 
acetamide 1, 1-dioxide (75 mg ) 

N M R ( DMSC'-d^ , ft): 1.69-2.11 (4H, m), 2.14-2.49 (1H, m ) , 
3.9.1-3.56 (5H, m) , 4.71 (2H, s), 6.97-7.26 (5H, m) 
V. 83-7. 46 (3H, in) , 7.52-7.62 (1H, m), 8.02 (1H, s) 
8.84 (1H, si, 10.20 (1H, s) , 10.60 (1H, s) 
MS (E21-; : 531 (M-H) 



Example 160 

10 (23) -W- Hydroxy- 2 - [ 5- f 3 - { 4 -met hoxyphenoxy ) ace t y 1 ami no ) - 

phenyl) -2-1 hienyl ."-3,4, 3, 6- 1 o~ r ahydr o-2H- 1 h j opy ran-2 - 
acetami.de ±,l-dioxide (89 niqi 

NMR ( >lSO-d t :, ft) : 1.68-2. 0b (4H, m) , 2.35-2.30 (1H, m) , 
J. 9-1-3. SO (4H, m l. , 3.41-3.54 (1H, m), 3.70 (3H, s\ 
15 4.6 t: . (3H, =), 6.90 (2H, d, J=10Hz>, 6. 98 (2H, d, 

7-1 OH.: ) , 7.21 (1H, d, J=3Hz), 7.38-7.45 (3H, m) , 
7.54 -7.67 C 1 H , m ) , 8.03 ( 1 H , s ) , 8.84 ( 1 H , s ) , 
10.17 { 1H, s) , 10 . 60 dH, s) 
M3 (E3I- , : 74 3 (M-H ) 

2 0 

Ex ample 161 

(23) -M-Hyd roxy-2 - [ 5- <, 3- ( 5 - (me thy lam in oca rbonyloxy ) - 
acetyiaminu) phenyl : -2-thieny L ] -3, 4 , 5, 6- te t rahydro-2H- 
thiopy ran-2-ace tami.de 1 , .1 -d 1 oxide (68 mg ) 
25 NMR ( 5>M3o-d r( , ft): 1.64-2.08 (4H, m), 2.32-2.51 (1H, m), 

3.61 (3H, s), 2.92-3.56 (3H, m) , 4.57 (2H, s), 
7.1. -7.3 4 [7H, m) , 7.98 (1H, s), 10.14 (1H, s), 
1 0 . 6 1 < 1 H , s ) 
MS (E31- : 4 94 (M-H ) 

3 0 

Example 167 

(22) - : P-8 /■ i r -:•:;/- /. - ( b-pheny 1 -2 - t h ieny 1 ) -3, 4 , 5, 6- 
te t rahycro-2H-t a i opyran-2 - acet amide 1 , 1 -d i oxide ( 51 mg ) 

NMR (DM20-d r ., ft): 1.70-2.07 (4H, m), 2.34-2.32 <1H, m), 




% 
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2. 94-3.07 (2H, ml, 3.10-3.27 (211, m) , 7.30-3.50 
(1H, m) , 7.21 (III, d, J=3.5Hz), 7.29-7.36 (1H, m), 
7 . 4 > ( 3 H , t, J=3Hz), 7.48 (1H, d, J-3.5Hz), 7.65 
(2H, d, J=8Hz) , 8.85 (1H, br s) 
MS (ESI- ) : 3 64 (M-H) 



Flxample 163 

(23) -N-Hyd r-xy-S- [ 5- ( 4 -et hy 1 ami noca rbony lme t hoxy ) 
phenyl ) -2-z hiony 1 ■ -3, 4 , 5, o- tet rahydro-2H-t hiopy ran-2- 
10 acetaniide I , 1 - 3 1 -:•:< i d^ (33 mg } 

NMR (DMS-)-d, if 6) : 1.04 (3H, t , J-7.2Hz), 1.7 1-2.08 (4H, 

™> > l--;5-1.45 (111, m) , 2. 95-"-. 50 (7H, ni ) , 4.39 (2H, 

f 7.1.0 (SH, d, ,1-9. 0Hz), 7.17 (1H, d, J-4. Oil:::), 
'■'-3') ('.H, d, J-4.0Hz), 7.58 (2H, d, J-0.0Hz), 8.12 
15 -1H, b r ; , . 8 4 ; 1 H , s ) , 10.5 9 ( 1 H , s ) 

Ex ampl e 1 6 4 

(25) -N-Hydro>:y-2- [5- i 4- ( met hyl am inoca rbony linet hoxy ) - 
phenyl ) -2-t hi-nyl }-3, 4, 5, *i-tetrarahydro-2H-thiopyran-2- 
20 acetamide I , 1 -di = »:i d- (4 50 mcj ) 

NMR (DMSO-d^, 6) : 1.70-2.07 (4H, m) , 2.35-2.45 (1H, m) , 

- -65 (3H, d, J=4 . 5Hz) , 2.93-3.50 (SH, m) , 4.50 (2H, 

r 7.01 (2H, d, J-9.0HZ), 7.16. (1H, d, J=4.0Hz>, 
" -35 ( I H , d, J=<;.0Hz), 7.37 (2H, d, J=9.0Hz), 8.06 
!1H, br) , S.34 (1H, s), 10.57 (1H, s) 
MS (ESI-; : 431 (M-H) 

Example 165 



2 5 



3 0 



0 -N-Hydrr»:y-2 - [ 5- ( 4 - f 1 uo rophe n yl ) -2-thienyl ] - 
2, 3, 4 , b-Let. rahydrothiophene-2-acetamide 1, 1-d.ioxi de (200 mq) 
NMR (PMSO-d ( , ft): 2.14-2.35 (2H, m) , 2.55-2.68 (1H, m) , 
2-80 UH, d, J=15Hz), 2.90 (1H, d, ,7-15Hz) , 3.09- 
8.40 (3H, m) , 7.17 (1H, d, J = 4Hz>, 7.96 (2H, d, 
J = 9 Hz.) , 7.45 (1H, d, ,T=4Hz), 7.70 (2H, dd , J-5, 
9Hz) , 8.88 ( lii, s) , 10.60 ( 1 H, s] 
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Exampl e 1 6 6 

■ 25) -K- ( 2 - Tc l r ahyci ropy r any 1 oxy ) -2-[ 3- { 3- 
3 ( ace t < o: y acetyl ami no ) pher y.l ) -2-rhienyl ] - 3 , 4 , 5 , e - r et rahydro- 
2 H - 1 h : o p y ran- 2' - a c e t a m i a e 1 , 1 - d 1 o x i d e 1 (11 0 mg t w as diss o 1 v e a 
in 50'. triiluoroacetic acid in dichloromethanc (10 ml) and 
the r > j ■■■:) mix-cure was stirred a' room temperature for 1 
hour. After the mixture was concentrated in vacuo, the? 
10 residue was purified by 3 i eo column chromatography (eluent: 
23 MeOH iri CHCl- ; ) to afford ( 2 3 ) -N-hydroxy-2 - [ 0 - ( 3- 
face: ex vacet y 1 ami nu J phenyl ) -2-Ooen\3 1 - 3 , A , b , ^ - t e t r ah yd r o- 
2H-t h : opy ran-2- aceoarrn ce 1 J - d i.oxide (03 mq ) as a powder, 
f IMF; (i9MSO-d^, 0) : l.bO-2.07 (4H, m), 3.14 (3H, s), 

1 r - 2. 32-2. 47 (1H, m), 2.92- 3.55 (3H, no, 4.67 (2H, s 

7.22 (IH, d, J-3Hz), 7.32-7.:2 (3H, m), 7.97 (IH, 
s ) 

MS f;ElS I - ) : 4 7 a (M-H ) 

2 0 Ex amp I e 16 7 

i23) -K -Hydroxy -2- [ 5 - ( 3 - ( ( 2 5 ) - 2 - 
acet Dxypropiony 1 am i no ) phenyl ) -2-thieny ■ ] - 3 , A , b , 6-t e t r anydr o- 
2H-t h ..opyr.jn-2- acetamide 1, 1-dioxide (50 mg) 

NMR (DMSO-d 6 , 6): 1.44 (3H, d, J=8Hz), 1 .72-2.08 (AW, 
25 m) , 2.33-2.4 9 ( 1 H , m), 2.93-3.32 (4H, m) , 3.40- 

5.56 (1H, m) , 5.04 (1H, q, J=8Hz), 7.22 (IH, d, 
t=3Hz), 7.32-7.5 3 (4H, m), 7.97 (IH, s), 8.H4 (IH, 
s) , 1 J. ] a (IH, s) , 13. 5 0 (1H, s) 
Ms ( E 2 ■ I - ) : 4 93 (M-H ) 

3 0 



Ex amp 1 e 



1 60 



1 0 




To a solut i^n of n rnphpriylbnr^n i r acid I 1 2 5 mo i in 

degassed N , N -dimet hy I f c rmam l do (0.2 mi) was added a 
su spen sicn of to:: : a os { * r i phenyl ph< isrh i ne ) pa liddiurri (10 3 mq ) 

1 5 in dogasoed N , N-diinet nyl f ormami do (2.2 ml;, a solution of 

sodium carbonafo (424 mg ) in degassed water (1 ml j and N-[2- 
[ 2 - ( 3 -do >n\-j-:-l h ionyl ) - 1 , 1-dioxo - 3,4,5, i :-t..etrahydrc-2H- 
th 1 opyrar:-2 - y 1 ] a set y I ] hyd roxy 1 ami no tn r_ y 1 cr owns (29. 2 umol , 
14.8 pmol/crown) in an atmosphere of nitrogen. After 
20 resulting mixture was heated for 43 hours at 30°C, the crowns 
w e r e was h e d w i t h d eg a s s e d N , N -dim e t n y 1 i < o r m a m i a e , a s o lotion 

0 f s o d iun. d l e t h y 1 d .itiocaroa ma t e ( 5 0 3 mq ) and 

di i^opropylethylarnine (0. 3 ml) in 11 , N- d.i me t hy 1 f C'rmami de (100 
ml) , N , N - d i met h y 1 f e rmam L de , methyl, sulfoxide, water, 

2 3 me f h a n o 1 a n d d i c h 1 o » r o m ethane, suocossi v e 1 y . T h e c r o wns we re 

treated with 52 t r i f 1 io ro aoet i c acid in dichloromethane for 

1 hour at ambient temperature and removed from the solution. 
After the solution was evaporated under a stream of nitrogen, 
the- residue 1 was purified by HPLC ( 0 . 1 2 t r i f 1 uo r ea ce t. r c acid 

30 in 302 ethaiool-hexane } to give ( 2 S ) -N- h yd r j>:y- 2 - [ 3 - ( 3 - 

oh 1 o r opheny 1 ) - 2 - f hi eny 1 ] - 3 , 4 , 3 , 6 - 1 e t r a h /d r o - 2 H - t h i cpyrao-2- 
acetamide 1 , 1 -• d i • o-: (4.5 men as a powder . 
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113 



The Object Compounds listed m : h- Table- obtained 
from the St.drt.mq Compounds ] and 2 in a sin:i lar manner t. 
that of Kxample 168 accordinq t<e the tollowirsa reaction 
scheme . 

Re a ctdo n S c h erne : (Examples 169 to . 190) 




Object Compounds 

Starring Compounds 1 



'3C 




WO 00/40576 PCT/JP00/0001 8 

1 7 4 



Ex cimpl e 


U b 1 e c ' t_ C omp o unci s 


Nos . 


R. F> h v s i cochemical Data 


"1 6 9 


F 

o- 


MS (ESI+) : 384.3 (M+H) 


i 

170 

i 


F 


MS (ESI+ ) : 384.3 (M+H) 




c: l 

C1 A 7 _V 


MS (ESI 4- ) : 4 34 . 2 (MtH) 

i 


1 72 


F 

F 


MS (ESI+) : 4 02.2 (M+H) 


173 


c 

CH 3 


:H3 / \ 

. h j 


MS (ESI +) : 4 22.4 (M+H) 


174 


CH ? y , 

CH / V=/ 


MS ( ESI + ) : 4 08.2 (M+H ) 
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EXc3mp 1 ■ 
Nos . 



175 



.76 



1 7 ' 



178 



7 9 



18 0 



18 1 



t 
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17b 



Ob j e c r ■ J o m p o u n ci s 



CH.3 
c Hj _// ^ 




\\ // 





F3C 



F3< 




I'hysi c r > c hi e m i c a 1 b ata 



MS (ESI-*-) : 3 94.1 ( M + H ) 



MS (ESIt) 379.2 (M+h) 



MS (ESI ^ ) : 429 . 2 (M + H; 



MS (ESI-) : 5 68 . 4 (M-H; 



MS (ESI+ ) : 4 34 . 3 (M + H) 



MS ( ES I 4 ) : 4 50.2 (M+H : 



MS ( ES I + ) : 4 08. 8 ( M 4 H " 

( 2 R o i 2 S ) 



WO 00/40576 



176 
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hxampl e 
N :>s . 



182 



1 8 3> 



185 



186 



1 8 7 



188 



O b j e c t r o m D o u r i d s 



CH 3S 




: ' H 3 c: H ; 





C H ? 




Physicocheinical L> 



MS (ESI O : '3 12.3 (M+H) 




MS (ESI + ) : <126.2 (M + H) 



MS (ESI + ) : AA2 . < ( M ■* H . 



MS (ESI+ ) : 501 . 2 (M + H) 



MS ( ESI- ) : 5 68.4 f M-H ) 



MS (ESI + ) : 513.3 
(M+H+CH^CN ) 



MS (ESI+) : 38 2 . (NHH) 
(2R or 2S) 



WO 00/40576 



177 
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Examp i e 
Nos . 

1 P 9 



) b i • : • \ C c > m r )Ou: i d s 




O 

< 




Ph v:> i cochemiCd 1 I ei u a 



MS (KSH) : 4 16. 3 (M + H) 



ms <esi + j : 4iu. 3 <m + H) 



The r i lowing ; :ompf)Ui icts wore 
maniior t - > rhrOo of Example [ -4 . 



. n a o i m i i a r 



3 Examp le 191 

( 2 S ) -N-Hyd r oxy - 2 - ; 2 - ( Vaninnaceoylamino) pher.y 1 ) - 2 - 
rhienyl ] - 3 , -1 , 2 , 6- 1 e t rahyd r o-2 H- 1 h i opyr an-2-acct ami de 1 , 1- 
dioxide hydrochloride (3.0 g) from (2S)-N-(2- 
tet rahydropy rany 1 oxy) -J- [ 2- ( 3- (2- ( t -bu t.oxyca rbony lamino ) - 
10 acetylamino ) phenyl ) -2-thienyi ] - 3 , -1 , 2 , 6-eeo rahydr o- 2H- 
t h i o p y ran-2-ace:.amide 1 , 1 - d i o x i d e 

NMR (DMSO-d,-, 6): 1.63-2.10 (4H, in), 2.34-2.48 (1H, m) 
2.92-3.62 (2H, m), 3.76-3.83 (2H, m) , ' 7 . 2 3 (1H, d 
J-3Hz), 7.36-7.4 6 (3H, m}, 7.4 i: ?-7.5e (IH, m), 7.9 
15 (1H, si, 10.69 (1H, s), 10.92 (1H, s) 

MS ( ESI + ) : 4 3 8 (M + H ) 



Ex amp .oo 1 92 

(72 ) -N-Hydroxy-2- [ 3- (3- (3- ( N -mo t_ b y 1 ami no) - 
2 0 prop lonyl am i no ) phenyl ) - 2 - t. h i eny 1 ] - 3 , A , 3 , 6-t.e t r ahydr o- 2H- 
l hi opy r an -2 - dcot. am i oe 1 , 1 - di oxide hydruchl or l i« (112 mqj 
f rom. (2S) -N - (2- tot r a h yd r opy r any 1 ox y ) -7- ; 3- ( 3- ( <- (N-t- 
bu t ox yea rbony 1 - N -me t hi y .1 am i no ) p r op i on y 1 am l no ) phony 1 ) -2 - 



WO 00/40576 



17 8 
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1 0 



thieny I ] -3, 4 , 5, 6-tet ra h yd r o- 2 H - t.lu or ■ y r a n - 2 - a co t ami :le 1,1- 
dioxide 

NM8 (DMSO-d b , 5): ] . 68-2. 11 M2, m ; , 2.32-2.4 7 (]H, n: ) , 
2.61 ( 3H, t, J-lHz) r 2.78 (2H, t f ' 7Mz ) , 2.90- 
' : • - • ( o • i , rrt; , 3.38-3.6:: (12, m ) , 7.7 2 { Id, d, 

7- 3Hz), 7.32-7.50 (411, m) , 8.04 (1H, s), 8.86-8.88 
(2H, m>, 10.33 ( I H , s .) , 10.61 (1H, s) 

MS ( ES I i : 4 6 6 . M + H ) 

Exampl o 19 2 

(22) -N-Hydroxy--;:- f 3- ( ( (22) -2 - ammo- 2 - ( 3- 
pyri dy 1 > o rop i .~-n y 1 ) am i .no ) onen y 3 \ -2-td: i env 1 1 - 3 , 4 , 3,6 - 
t e t : a 6 yd r o - 2 H - t ia . a p y r a n - 2 - a c o t a m i d e 7,1- d r o x i d e 

hydrorh lor i.de ( 3 (.) 0 mq ) t ram (22 j - N - ( 2 -tea rahydropy r any loxy ) - 
2- [ 5- { 2- • ( 2 3 ) - 2 - ; t. - but. ox yea r bony 1 arm no ) - 3- (3- 
pyridyi ) propj -ar/lamino) phenyl } -2-thienyi ] - 3, 4 , 5, 6- 
tetrahydro-2 H - t h .;. o p y r an-2-acetamide 1 , 1 - d i o x i d e 

NMR (UM2.2)-d 6 , b): 1.74-2.00 (4H, m), 2.33-2.4 6 (1H, m), 
2.97-3. 34 (4H, m) , 3.46-3.55 (2H, m), 4.74 (1H, 
br), ' 7 .23 (1H, d, 2-4. 0Hz), 7.41-7.44 (32, m), 
7.56 (1H, d, ..T=7.0Hz), 7.88 (1H, dd, J=7.0, 7.0Hz), 
'2 c d (3H, s), 8.38 (1H, d, J=7.0Hz), 8.4 8 (2H, br ) , 

8- 7 / OH, br) , 8.87 (1H, br s) 
MS (ES1 + ) : 329 . J (M + H) 

25 

Exampl e 194 

(2S) -N-Hydr oxy-2- [3 - ( 3- (2 - ( N-met hylami no ) acetyl ami no) - 
phenyl ) -2-thiany.) ] - 8 , 4 , 5, 6- 1 e t r a h ydr u - 2 H - t. h i opy r a n - 2 - 
acetamide 1 , 1 -d J ox r de hydrochloride (76 rng ) from (2S)-N-(2- 
8 0 ter rahydropy ran y 1 oxy ) -2-[5-(3-(2 - ( N- t -bu t ox yea rbony 1 ami no ; 
acetyl ami no) pheny 1 ) - 2 - t h i en y 1 ] - 3 , 4 , 5, 6 -tetra h yd r o - 2 H - 
thiopyran-Z-aretamirip ] f 1-dioxid^ 

NMR (DMS()-d (; , 6): 1 . 65-2 . 08 <4H, m), 2. 3 1-2.49 (1H, 

, 2.62 (2H, t, J - 7 Hz), 2.92-3.32 (5H, m>, 3.92- 
A.Ov (2H, m) , 7.23 il!l, d, 2-3Hz), . vi-72. .'3H, 



20 
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7.49-7. r )7 (1H, m) , 7 . 9ft flH, x), 8.97-9.14 (2H, 
10. 67 ( 1H, s) , I 0 .94 (1H, s) 
: 4 7 4 (M + H ) 

5 Example 1 9 3 

( 2S ) -N-Hydroxy-2- [ 5- (3- f 3 - ami nopr opi ony 1 ami no ) phenyl ) - 
2 -thieny 1 ] -3 , 4 , 5 , 6- tet rah ydro-2 H-th i opy r a n - 2 - a ce t ami de 1,1- 
dioxice hydrochloride (78 m q ) from (23) -N- (2- 
t eiidhydropyr anyloxy ) -2- [5- ( 7- ( 3- (t-butoxyr^rbonylarr.ino) - 
1 C) propi ony i ami no ) prion y 1 ) -2-thienyi ] -3 , 4 , 3 , 6- Let rahyd re— 2 h - 
f hiopyran-2-a ret amide 1 , 1 - dioxide 

hMh (0113 3 d t ., 6): l.b?-7.09 (/ih, m), 7.77-2.30 (1H, 

nO , 2.78 (2H, d, J=3Hz) , 2.97-7. C2 : 7 H , m) , 7.2, 
!7H, d, 7-3Hz), 7.32-7.5" ( 4 H , n.; , '2 90-B. !- (4H, 
15 n7: , 10.43 ( 1H, s) , 10. 67 (1H, o) 

MS (ES.I - ) : 4 54 fM + H) 

Ex amp ... e 1 9 b 

(2S) -N- Hydroxy- 2- [ 5- [3- ( ( (23 ) -2 -ami no- 3- 
20 net hoxypropi cnyl ) amino ) phenyl ] -2 - t hienyl .'-3,4,5, 6- 
totrahydro>-2H - t h iopyran-2 - ace t amide i , 1 -dioxide: 

hydrochloride (1.64 g) from (23) - N - ( 2 - t e\ r a hydropy r an y loxy ) - 
2- [ 5- f 3- ( ( (23 - -2- ( t-butoxycarbony lamino) -3- 
mot hoxypropienyl ) amino) phenyl ] -2-thienyl ; - } , 4 , 5, f - 
2 5 tet ranvdro-2'n-t h i op yran-2-acct amide 1 , 1 -dicx ide 

NMR (DM30-o 6 , 5): 1.70-2.10 (4H, rn), 2.34-2.53 (1 H, m), 
2.-4-3.0c (2H, m) , 3.10-3.36 (6H, m) , 3.74-3.86 
(2H, m) , 4.17-4.29 (1H, m), 7.22 (1H, d, 3-7. 5Hr), 
7.38-7.46 (3H, m ; , 7.53- 7.59 (17, m; , 7.95 (1H, r ; , 
30 8.30-8.4 4 (2H, rn), 8.84 < 1 H , br r), 10.63 (1H, o), 

10.8 3 ( 1 H , b r s ) 
M3 ( E2 1 i ) : 4 82 ( Mr H ) 



m) , 
m) , 

( ES 1 + 



197 
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(22) -N -Hydroxy- 2- [5- ( ( 2 -hydroxyacet y 1 am mo ) phenyl ) -2- 
t hi i eny 1 1 - 2 , 4 , 5 , 6- t e t r a h y d r o - 2 M - 1 h i opyr an -2 - ace t ami de 1,1- 
dioxioe (58 mo; f rom (22^ -N- ;2-te: r ^hydropy rarvy] oxy ) -2- [ 5- 
( 2 - (2 -met hoxyc a rbonyloxya ce t y 1 am i no ) phenyl ) - 2 - t h i eny 1 ] - 
2 2, 4, 5, b-tet rahydro-2H-thiopyran---2-acet amide 1, 1-di oxide 

NFIR (DNSO-d^,, 6): 70-2. 12 (AW f m), 2.22-2.42 (1H, m), 
2.-1-2.1:8 (4H, m) , 2.29- 2.52 flH, m) , 4.2: (2H, d, 
J==7Hz), 2.71 (1H, t, J = 7Hz) , 7.22 (1H, d, J-3Hz), 
7.2 8-7.40 (2H, m) , 7.40 f 1 H , d, ,.J~3Hz), 7.60-7.72 
10 >" 1 H , m ) , 2 . 0 8 ( 1 H , s ) , 8 . 8 2 ( 1 h , n ; , 9.79 ( 1 H , s } , 

10.61 i'lH, s) 
P] ' ; ' r c : - \ - * n ( m — jj \ 



P.! x amp ^ e I 98 

12 ; 22 ) -N-Fydroxy-2- [ 5- ( 3 - ( ( (23 5 ) - 2 - hydroxyp r opi onyl ) - 

ami no) phony.. ) -2-t.hienyl ] -3, 4,5, 6 - f. e t rah yd r o-- 2 H - t h l opyr an - 2 - 
acetanjde i,l-dioxide (65 rng ) from (2S)-N~(2- 
t. et ra hydropy ran yl ox y ) - 2 - [ 5 - ( 3 - ( ( ( 2 2 ) - 2 - 
a ce t ox ypr opi onyl ) amin o ) pheny I ) - 2 - 1 h i eny 1 ] - 3 , 4 , 5 , 6- 
2 0 t etrah y d r o - 2 H - 1 h i c. > p y r a n - 2 - a c e t a m i d ( ? 1 , 1 - d i o :•; i d e 

NMR ( l)[420-d () , 6): 1.33 (3H, br s), 1.67 -2. 12 i.4H, m), 
2.20-2.48 (1H, m) , 2.90-3.71 (5H, m) , 4.09-4.24 
(1H, mi, 7.21 (111, br s), 7.28-7.48 (3H, m), 7.68- 
7.7 5 (1H, m), 8.11 (1H, s), 9.2 6 (1H, s), 10.60 

2 5 ( 1 H , s ^ 

M2 (E3 I- ) : 4 51 (M-H ) 

Exampi If 1 9 9 

To a solution of (22)-N-2- ( t: e r. r ahydr opy rany 1 oxy ) -2 - [ 5- 

3 0 ( 3 - ( 2 -ami nop r opi onyl ami no ) phenyl ) - 2 - 1 h i eny 1 j - 3 , 4 , 5 , 6- 

tet r anydro-2H- th l opy r a n - 2 - a ce t ami de 1, 1 -dioxide (180 rng) in 
c h L o r i) f o r m ( 5 m 1 ■ -a n d p y r i d i n e (1 m 1 ) w a s add e d a s o 1 u t. i on 
of met hoxyca rbony L chlorioe (38.1 rng) at room temperature. 
A f t e r b e l n q s t. i r red a t: th c s a m o t. e m p e r a r u i" e o v erni qht, t h e 
' j j 5 m .i x t u r ^ w a o r: o n c e n t r < a t 1 d i r i v a c: u > . I 1 h e r e s i d u .■ w a s 
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18" 



. v e d i n e t n v i a 



set at 



t h • • so : ut or 



w a s 



washed successive! v ! w:lh u 1 • ci:ri< 



a C 1 ■ 



soajnon, a 



saturated sodium bicarbonate sojutson are.! brine, dried o>vor 
magnesium sulfate, and concentrated in vacuo. After the 
residue was dissolved in 11. hydrogen chloride in methanol (5 
ml) , o ho m i. x t u r e was s t i r r e d at r oom t empe r a t u r e tor 1 5 
minutes and concentrated m vacuo. The residue was- puriiied 



by Sit)-, column chromatography (eiuent 



Me OH in CHCl >) t 



f f < 



>r :1 (2:3) -N-hy droxy-2- I ( 3- ( 3- 



1 0 ( met h ax ye: ei r bony .1 ami no ) propi on y 1 ami no ) phenyl ) -2 - thien y 1 1 - 

,4,2, 6-te t rahydr o-2H - 1 h opy ra n - 2 -cice t amid^ b ]-dio>adr (63 
ma ■ as a powde i . 

MMR « 2t*3( •- : t , 6): 1.22-2.11 (4H, rn ) , 2.7 5-2.3*: (3H, mi, 
2.-4-/. o< (6H, n) , 3 .4 2-1. 28 ( 1 h , n) , 7.20 MM, d, 
1 3 2 3hs ; , - 7 .21-7.3 8 : 1 H , m ; , 7.82-7.38 (2H, m), 7.40 

(LH, d, J=3Hz), 7.42-7.50 ;1H, m), 8.01 ■ 1 H , s), 
8.3b ; 1 H , m ) 
MS (KS :. - ) : 308 ( M - H ) 



2 0 Example 200 

To a solut ion of ( 2 S ; -N - - ( 2 ~ t e t r a try cl ropy ran y 1 oxy ) - 2 - [ 5- 
( 4 - ( t - but yi ox yea rl: ony irne t boxy i phenyl '.■ -2 - 1 h l en y 1 ] - 3 , 4 , 5 , 6 -- 
tet rahydro-2H-tbiopyran-2-acetamide 1 , 1-diox.ide (220 mg) in 
Let rahydrof uran (THF):H-»0= 2:1. (3 ml • was added lithium 

25 hydroxide monohydcate (2^.9 mg j at room t emp e- r a t u r e . After 
being s t i r r e d a r t h e s a me t emperat'j r * Ji o v e rniaht , t h e 
r eaction m i x t u r e w a s c o n c e n t rat e d I n v a c u o . The r e suiting 
r e s i d u e was 1 i 1 u t e < wit r: eth y 1 a c e t ate, w a s h e oi w 1 1 : i 1 2 
citric acid solution and brine, dried over sodium sulfate 

30 and coricent rat eocl in vacuo' to give (7S)-N-(2- 

tet rahydr spy rany 1 oxy) - 2- ( 5- ( 4 -ca rboxymeth oxypneny 1 ) -2- 
thienyl ] - 3, 4 , 2 , 0 - 1. - :i t r a h y d r c > - 2 H - 1 h i • ovioa:- 2' - a c e t a m i. oi * - 1,1- 
d i o x ido (19 0 m g ) a s a r i a m o> r p h o u s s o 1 i ci . 

NMR (DMSO-ob-, 6): 1.3 5-l.bU (oh, m), 1.66-1.7 1 (2H, m), 
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( 6H, m) , 2.12-3. 9 0 f 1 H 



. . i • (10, r:: ■ , 2. 70-3. 5 s 
no , 4 . 45, 4 . 1 ( 1H, s) , 



4 - 72 s), e . ! u (2\l r a, 9 - - 9 . OH :-: ) , 7.16 (IK, i, 



J-'l.OHr.) , 7.30 (OI, ci ( 
J-9.0H:;), 1 1 . 0 ( 1 H , s ; 



MS (ESI-) : 



9 o / 



(M-H) 



. OH::) , 7. bo (25, a, 



2 0 



Ex ample 201 

To the reaction mixture of 4 - ( 0 - G x a zo ] y 1 ) - 
benzonoboromc acid pinacoJ cyclic ester obtained in 
hreparat rem 24-2 ) was added ( 23 ) -0- ; 2 - t et. rahydrcpyr anyloxy 
2- f 5-bromo-2 -th i -cr/ ] ^ - 7 , 4 , S , 03- r r V-.yc > • -' : u~ ♦ h : on y ran- :- ) - 
acetamldc 1, 1-dr oxide (07 0 mq J , 

tetraki s ( t r i phen y 1 ph osph r ne ) palladium (0) (H . 07 mg ) and 
aqueous 2M sodium carbonate (7.5 no; at room temperature. 
The mixture was stirred for 3 hours at 80°O and taken up 
between ethyl acetate and 20 aqueous sodium b.i carbonate. 
The separated organic layer was washed with brine, dried 
over sodium suit at- and evaporated in vacuo. The residue 
was purified oy chromatography on silica ge] (eluted with 
iJ - ^ to J'' methanol in chloroform) to give (22) -N- (2- 
tet rahyd ropy r any loxy) -2- ( 5- [ 4- ( 5~cxazolyl ) phenyl j -2- 
thienyl]-3, 4, 5, f.-tetrahydro-2H-:hjopyr t in-2-acetamide 
1,1-ciioxide (70S m q) as an amorphous solid. 
25 NMR (CDCl,, 5): 1.40-1.00 (4H, m), 1.61-1.70 (2H, m), 

1-93-2.02 (2H, m) , 2.05-2.20 (2H, m) , 2.70-2.94 
!2H, no, 3.01-3.17 t4H, m) , 3.29-3.51 (111, m) , 
3 • ' - ( l\l , m) , 4.5 2 (0.5Hz, s), 4.82 (O.Oli, 

''.26-7.34 (2H, m), 7.09 fi H# s), 3.00 (4H, s), 
30 7 - 9 ^ C1H, s ) , 8.25 (0.5H, s) , 8.37 (0.5H, s) 

M0 (E31-) : i ; 15 (M-H) 

The tol lowing compouncis were obtained in a similar 
manner to that or Ox ample 05. 



WO 00/40576 



1 8 5 



PCT/J P00/000 18 



Kxampir: 2 0 2 

(23) --M- ( 2-Tet. rahydropy r any 1 :ixy) -2 - [ 5- ( 3 - f o rmy 1 pheny 1 ) - 
2 -l hi er.yl J - 5, 4 , b , t-retr a h yd r o - 2 H - t. h i op y ran-.' -aretdinicl^ 1,1- 
di oxide { 0 . c « g ) 

5 NMR i::DCl 3 , 6): 1.40-1.75 ( 6 H , rn ) , 1.90-2.02 (21-!, m), 

2. 0 5-2. 2 b (2H, TTi ) , 2.70-2.03 (2H, rrO , 3.01-3.15 (2H, 
iro , 3.28-3.5 3 (1H, m), 3.62-3.75 (1H, m), 4.53, 
4.83 (1H, s), 7.26-7.37 (2H, m) , 7.56 (1H, dd, 
0-8.0, 8.0Hz), 7.80-7.85 (2H, m) , 8.00 (IK, s) , 
1 0 10.05 (In, s ) 

MO (E31-) : 4 7b (M-H) 

Ex amp i ^ 2 0 :> 



MO ) - -J- rahydropy r any 1 exy ) - 2~ [5 - ( 4 -e then y 1 pheny 1 ) 

10 7-t. hienyl I 0; , 4 , :) , 6 - 1 e r r a nyd r o- 2 H - 1 h i opy r a n - 2 - a ce t am i de 1 , 1 - 
di oxide (2.1 q ) 

NMR iOT'Cl.3, 6): : . 3 7 - 1 . 7 5 (6H, rn ) , 1.86-2.00 (2H, m), 
2.05-2.25 (20, m) , 2.6--2.01 (2H, m) , 3.00-3.17 
(4H, rre, 3.26-3.4 0 (1H, m ) , 3. 0 9-3. 7 0 flH, m), 
20 4.51 , 4.81 (1H, s), 5.28 (1H, d, J=llHz), 5.78 (1H, 

d, J- 17.7Hz), 6. 6 6-6. 7 c . (1H, m ) , 7.4 1 (2H, d, 
J=8.0Hz), 7.5 5 (2H, d, J=8.0Hz) 
MO (E31-) : 4 74 (M-H) 

2 5 Example 2 04 

(23) ~U- ( 2 ~Tet rahydropyrany 1 oxy ) -2- [ 5- ( 4- (2- 
oa rboxyetnenyl ) phenyl ; -2-thienyl ] -3, 4 , 5, 6-tet rahydro- 2H- 
t hiopy ran-2-acetamide 1, 1-dioxide (1.1 g) 

NMR (CDC1 3 , b) : ...41-1.7] (6H, m), 1.02-2.23 (4H, m) , 
20 2.76-2.88 (2H, nd , 3.03-3.10 ( 4 H , m), 3.80-3.51 

(1H, m) , 3.o9-3.76 flH, rn) , 4 . 5 4 , 4.84 (1H, s), 
6.4 0 (1H, d, 0-1 OH Z ) , ^ jc, 
M0 (ESI-) : 518 (M-H) 

- : Example 005 
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( 2 3 ) -N- i a - Tet r a h yd r npyrany] oxy : -2- i 5 -phony ] - 2 - : h i en y 2 ) - 
3 / 4 / <>-t e\ > nhydr :>-2H-th :opyran-2-dcetanii de 1 , .1 -di oxide ( 9 3 
rr.g) 

NMR (22>01-,, 6): 1.3a-l.75 (6H, m ) , 1.90-2.00 (7H, m) , 
^ 9.04-2.24 (2H, m, , 2.63-2.01 (22, re), 3.03-3.18 

i4H, m) , 3.27-3.50 (12, m), 3.59-3 . 70 (1H, m), 
4.5 3 (0.5H, s), 4.8 0 (0.5H, s), 7.24-7.4 1 (5H, m), 
7.5b-7.o3 (2H, m) , 7.95 (0.511, s), 8.12 (0.5H, s) 
M2 (E3I -) : 4 48 (M-H) 

] 0 

Example 20 0 

( 7' O ) - >: - 2 * r e h yd rnpy rany 1 oxy ) - 2 - f 5 - (4 - f t - 
but y 1 oxy ca : i >ony 2 mo t hoxy ) phony 1 ) - 2 - t h ... en y .1 ] - 3 , 4 , 5 , 6- 
tetrahyciro-eethi ypy r a n - 2 - a ce t am a de 1 , J - di ox ide ( 3 . B g ) 

NMR (DM30-d 6 , 6): 1.32-1.20 (15H, m), obj-1.71 (2H, 
, 1.2M-2.04 (2H, m) , 2.34-2.4 5 (1H, rn), 2.90- 
3.50 (6H, rrj , 3.72-3.90 (Hi, m), 4.45, 4.75 (1H, 

4.7 3 (2H, s), 7.0 1 (2H, d, J-9.0Hz.!, 7.15 (1H, 
d, J-4.oHz), 7.33 (Hi, d, e=4.0Hx), 7.55 (2H, d, 
20 o- 9.0Hz) 



Example 207 

(2S) -11- ( 2 -Tel. rahyd ropy r any loxy ) -2-[5-(4- 
fethylaminocarbonylrnethoxy) phenyl ) - 2- thienyl ] - 3, 4 , 5, 6- 
25 tetrahyciro-2H-thi(...pyran-2-acetamide 1,1-dioxide (65 mg) was 
obtained m a similar manner to that of Example 201. 

NMR ([>M50-d 6 , 6) : 1.04 (3H, t, 0-7. 2Hr), 1.37- 1.63 (6H, 
no), 1.6—1.82 (2H, m ) , 1.8 3-2.04 (2H, m), 2.35- 
-•4'/ (1H, m), 2.87-3.51 (8H, m), 3.74-3.90 (1H, m) , 
30 3.95, 4.7 5 (1H, s), 4.4 9 (2H, s) , 7.00 (2H, d, 

u=9.0Hz), 7.15-7.20 (1H, m ) , 7.33-7.36 (1H, m), 
~ 7 • [ >8 (2H, d, 0--9. Oriz j , 0 . 1 3 ( 1H, br ) 



Example 20 8 

(22;) - N - ( : ' - T e t r < i h yd r op y r r:i n y 3 o x y ) - 2 - [ 5 - 
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( propy 1. amirioca rbony 1 ami no ) phenyl j - 2-th lenyl ] - \ f 4 , 5 , 6- 
tetrahydro-2H-th)0[)yran-2-aceLnniicie 1 , 1-dioxide (140 mq ; 

K5MR (DMSO-d rj , b) : 0 . 8 8 (32, t, J = 7H:i, ; . oo-o . ( ; ;>>.;, 

ni > f 2.4<-2d46 (lfi, m) , 2.78-3.56 (6H, rr.'i, 
3.72-3.92 (1H, m), 4.44, 4.7 3 (1H, s), b. 11-6.24 
<1H, m), 7.09-7.48 (6H, m) , 7.83 (1H, s), 8.53 (1H, 

3 ) 

MS (E3I-) : 543 (M-H) 

Tho f allowing compounds were obtained in a similar 
manner to that of ExamoLe 129. 



(22) -N- i,?-Tet: rahydropyranyloxy) -2 - \ \>~ [ i- 
(isopropylaminocarbonylamino) phenyl ) -2-thienyl ] -3, 4, 5, 6- 
tetrahydro-2il-thiopyran-2-acetamide 1, 1-dioxide (160 mq) 
NMR. (!)MSO-d 6 , 6): 1.10 (6H, m ) , 1.30-2. 10 (10H, m), 

S. 34-2. 4 7 (1H, m) , 2.83-3.30 (5H, m), 3.40-3.53 
(1H, m), 3.18-3.90 (2H, m) , 4.36, 4.44 flH, s), 
'>-°' J (1H, d, J=8Hz) , 7.09-7.4 0 (6H, m), 7.85 (1H, 
y>) , 8.44 ( 1H, s) 
MS (ESI--) : 54 8 (M-H) 



Example 210 

(28) -N - ( 2 -Tet rahydropyranyloxy) -2 - [ 5- { 3- ( 2- 
ch 1 o roet hyl ami noc d rbor.y ianii no ) phenyl } -2-thienyl ] - 3, 4 , 5, 6- 
tetrahydro-2H-thiopyraro2-acetarriLde 1, 1 -dioxide (335 mq) 
NMR (CD0I3, 6): 1.46 (2H, br) f 1.62-1.67 (4H, m), 

1-84-1. a6 (2H, m) , 2.74- 2.88 (2H, no, 2.96-3.06 
l ' 2H > ™) / 3.08-3.14 (2H, m) , 8. 31-3.41 (2H, m), 

• - 14 • - ' 7 (1H, m) , 3.33-3.60 (2H, mo, 3.66 ; 22, t, 
^*-0Hz. , 3.7 0-3.80 (1H, m;, 4.48 ;1/2H, br), 4.84 
d-'-H, br), 7.17-7.24 MH, m; , 7.30-7.30 (5H, m) 
MS (ESI- } : 5 68.4 (M-H ) 
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lb' 6 

Ex. amp 1 e 0 1 1 

To a solution of (23) - N - !?-tetrahydropyranyIovy) -2- [3- 
( ?-dn;inoph-ny ! ) - ' - c h i on y ; ] - 3 , 4 , 2, 6 - f. o r. r a h ydr o - 2 H - t! . i opy r a n - 
2-acotamide 1, 1-dioxide (7.00 g), o t hox yaoe t i o acid (2.04 g) 
and I-nydroxybenzot r i azoio (2.6b g) in N , N-dimet hy 1 I o rmamide 
(80 ml) was added 1 -e t hy 1 - 3- ( 3-diiriet hyl aminopropyl ) - 
carbodi imide hydrochloride- (W3CD HC.l ) (3.75 g) ai room 
temperature. After being stirred at the came temperature 
overnight, the mixture was concentrated im vacuo. The 

10 residue war dissolved m ethyl acetate (200 ml) and the 
solution was wasned .successive.: y w.i Lh 5 o citric acid 
r * ° 1 u 1 1 o n , ,i s a t u r a t e ; 1 a on e o u s :•: : :> d 1 1 1 :n b i. c a r b d n a r ~ s o 1 u t. i o r i 
and or: :e- , driea over rnaqnesium sulfate, and concentrated in 
vacuo. The residue was purified by 3 iOo co lumn 

15 chromatography (e„ uent It MeOH in CHC I 3 ) to afford (2S)-N~ 
(2-tet rahydropyrany loxy ) -2- f 5- (3- (2- 

et hoxyace t y 1 ami no : pheny] ; -3 - 1 h i eny 1 ] - 3 , 4, .3 , 6 - t e t r a h y d r o - 2 H - 
thiopyran-2-acetarnide 1, :-diox:de (7.00 q) 

NMR ([)MSO-d,,, 6): 1.20 (3H, t, J=7Hz) , 1.33-1.62 (6H, 
ni ), 1.70-2.12 (4H, m) , 2.35-2.50 (1H, no, 3.88- 
' • < - • ' (-'H, "0 , 3.38-3.32 ■' 1 H , nu, 3.58 (2H f q, 
J ^ 7Hz )' 3.73-3.92 (1H, m) , 4.44, 4.73 (1H, s), 
7.18-7.25 ( 1 H , mi, 7 . 3 4 - 7 . 4 5 ( 3 H , m ) , 7.55-7.64 
<1H, m) , 8.03 (1H, s), 9.81 (IH, s), 11.24 (1H, s) 
-5 M3 (riSI-;: 2 4 9 (M-H) 

The following compounds were obtained in substantially 
the same manner as that of Example 211. 



2 0 



( 2 3 ) - N - ( 2 -To t rahydr opy ra ny 1 oxy ) -2 - [ 5 - (8- { 2 - 

(met hyl ami nocar bony I oxy ) aco-tylamino ) ph en y 1 ) - 2 - t h i en y 1 ] - 

3 ' ^ ' l) > t;, ~ tet.rahydro-2H-t hi op>y ran- a -ace t arm a- • 1 , I - diox ide [IA- 
mg ) 

NMR (DMSO-d h/ h) : 1.3^-3.10 (10H, m), 5.^-8.3] (IH, 
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m) , . ' . ■ (391, a, 0 briz > , 2 . 8 7 - ^ . 3 0 (Mi, m;, 3.40- 
3.3 4 (Hi, m) , 3.7 2-3.90 ( 1 H , m), 4.43, 4.7b (Hi, 
m) , 4.53 edi , , (22, m) , 7.35-7.52 (41 

m) , 7.99 (1H, s), 10.14 (HI, a), 11.29 (Hi, s) 

MS ('Em-.; : 273 (M-hd 

Example 217 

(7S) -13- (2-Tet rahydropyranyluxy ) -2- ( 9- [ 3- ( (2S) -2- ( tert- 
bi:to>:ycd rbony 1 ami no ) - 3 -me t hoxypr op.i ony 1 am i no) phenyl ] - 2 - 
1 0 truen y 1 ] - 3 , 4 , 2 , 6 - 1 e t. rah yd r o - 2 1 1 - t h ± o p y r a ri - 2 - a c o tamide 1,1- 
dioxide ;2.90 q) 

UMR { op ; • ^ . , <V : 1.77 -1.9] 2 1H ; rrd , 1.59-2.01 (6H, 

n) , 2.04 -2.2 9 (2H, m ; , 2.04-2.°! (2H, rrd , 3.00- 
7.17 Mil, m) , 3.2'— 3.5 0 (4H, m;, 3.2 3- 3.72 (211, m 
19 5.80-3.94 (1H, m), 4.34 -4.4 5 (HI, m ) , 4 . 33 (0.5H, 

o), 4.8 2 (0.5H, s) , 5.4 9-5.59 (1H, m) , 7.20-7.36 
(5H, m> , 7.4 3-7.51 ( 1 H , m) , 7.7 5-7.8 3 (1H, m), 
H.18 (0.5H, s), 8.31 (0.5H, s), 8.4 9 (1H, br s) 
MS (E51+): 68 3 (M+H+NH^) 



2 0 



Bxamol e 2 1 



( 2S i -I J- ( 2-Tet ran ydropy rany io-xy ) - 2 - [ 5- ( 3 - ( 2 - ( 4 - 
met.h o x y phenyl ) acetyla m i n C' ) phenyl : -2-thienyl] - 3 , 4 , 5 , 6 - 
tel. rahydro-2H- 1 h iopyran-7 -aoetam.i de 1 , 1 -dioxide ( 1 60 mg ) 
25 NMR (i:DCl v 6): 1.36-1.7 0 (8H, m), 1.86- 1.98 (2H, m), 

2.04-2.22 (2H, m;, 2 . 6e-2 . 92 (29, m), 3.02-3.17 
(29, m ) , 3.26-3.51 ( 1 H , m ) , 3.62-3.73 ( 1 H , m ) , 
•1.6 8 (2H, s;, 3.8 2 (3H, s), 4.52, 4.72 (HI, s;, 
e. 87-6. 95 (211, m) , 7 . 1 -9 7 . 32 (6H, m) , 7.4 9-7.56 
3 0 ( 3 H , m ) , 8 . 5 6 , 8 . 5 * ( 1 H , o ) 

MS (ESI - ) : 611 (M-H) 

Ex c imp! e 2_^ 6 

(2S) ( 2-Tet r ahydr opy rany 1 axy) -2- f 3- ( .3- (2- ( tert.- 

3 5 hat o :-; ye a rbo n y 1 a m i re > ) a o e t yd ) a m » r a ^ ) [da e n y ! :• - 2 - 1 h i e n y 1 I - 3 , 4 , 5 , 
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t et. r ahydr o-2 H- th i opyrari- 1 ~ acet ami de ] , 1-dioxide (246 nig) 
NMR (OMSQ-d^, 6): i. 26-1. 63 (6H, m), 1.40 (911, s), 

! . > —2 . no (1-:, nru , 2.35-2.48 (1H, m) , 2.88-3.30 
i5H, m) , 3.36-3.5^ (1H, m), 3.74 (2H, d, J-7Hz), 
-.75-3.^2 (1H, mi, 4.43, 4.75 (1H, s), 7.03-7.12 
eLH, m) , 7.18-7.34 (1H, n) , 7.40-7.53 (4H, m) , 
7.98 (1H, si, 10.05 elH, s), 11.25 (1H, s) 
MS (ESI- ) : 620 (M-H) 



1 0 Ex amp ! e 2 1 * ■ 

(22 ) -12- (2-Tetrahydropy.rany.loxy ) -2- [ 3- ( 3- 
propoxyace' y.l amino; phenyl ) - 2- tliienvl ] -3, 4 , 5, 6- 1 e t r ahydro-2H- 
thiopyran-: -acetamide 1, l-d:.ox:. de t .3.68 q) 

NMF (rDCl v 6): 1.0] ;3H, 0 , -i^Hz), 1.36-1.78 (10H, m ) , 
15 1.88-1.--^ (2H, m), 2. el-. .25 (2H, m), 2.65-2.93 

<2H, m) , 2.93-5. IS (5H, n) , 3.28-3.52 (1H, m) , 
5.58 (2H, t, d-7Hx), ?. .62-3.74 (1H, m), 4.07 (2H, 
s), 4.3..., 4.32 (1H, s), / . 23-7. 38 (4H, m), 7.5 — 
^. c _.9 (151, m) , 7.80 (1H, :■■), 8. 19, 8.32 (1H, s) , 

2 0 5 .5., (1H, s) 

MS (ESI - ; : 5 6 i (M-H) 



Example 2 1 7 

(2S) -I J - (S-Ter rahydropyranyloxy ) -2- [ 5- { 3- (n- 
2 5 butyloxyact-ty lami.no ) phenyl i -2 -ih.ienyl ] - 3 , 4 , 5 , 6- 1 et rahydro- 
2H-thiopyran-2-acet:amide 1, 1-do oxide (140 mg; 

NMR (0DC1 3 , 6): 1.95 (2H, br ) , 2.08-2.23 (2H, m), 2.64- 
2.88 (OH, m), 3.0e (2H, .;), 3.16 ( 2 H ," br) , 3.39- 
i.50 (2H, m) , 3. 62 (2H, 0, 0-7. 5Hz), 4.06 (2H, s), 
30 4.34 (]--'2H, br) , 4.80 U72H, br), 7.21-7.30 (2H, 

ni), 7.34-7.36 (2H, m ) , 7.52-7.56 (1H, m), 7.80 (1H, 
o), 7.94 (1./2H, s), 8.12 (1/2H, s), 8.34 (1H, s) 
MS (ESI- ) : 5-7'/ . 3 (M-H ) 



Examp 1 e 21 8 
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( 75 ) -N - 5 - Tet. rdhy::iropyrany]-;-:v } - 5- [ 5- { 3- ( 3- 
mo t. hoxypropr >ny 1 am i no ■ phony 1 } -2 - t h i eny 1 j - 3 , 4 , 5 , 6-tetrahydro- 
2H-troopyr.in-2-acorain.i de 1, l-diexido ( 4 . 84 q) 

N M R (oDo.I 3/ i>) : 1.46 (2H, b: > , 1.27-1.70 (5H, m), 1.22 

I2\l, br), 2.07-2.20 (2H, m), 2 . 66 <2H, t , J=b.0Hz), 
5.70-2.83 (2H, rn ) r j2;u (2H, s), ^.10-5.16 (2H, m), 
2.26-3.44 <1H, m) , 3.47 (3H, s), 3.62-3.72 ( 2\\ , m), 
-■•"'5 C?H, t, 3-6. 0Hz), 4.52 (1/2H, br), 4.82 (1/2H, 
brj, 7.20-7.25 (2H, m) , 7.28-7. 31 (2H, m), 7.4b- 
' ; -51 (1H, m! , 7.70-7.73 01H, n\) , 3.18 (1/2H, s), 

-;i ci '2H, i2> , 8.;n < 1 h , s •< 

M3 (E3I-) : 34 3. 4 f M - H ) 



Example 2 1 3 

1j ( 2S ) -d- ; 2-Tei r ah vdr opy r a n y 1 jx y ) - 2 - [ 5 - { 3- 

(rr.pthoxyaoitylaniino) phenyl } - 2 -r h i eny I ] - 3 , 4 , 5 , 6- t e t r ah yd r o- 
2H - t h :. opy r an -2 - a c< i t ami <ie 1 , 1 -d i ox i de ( 3 . 2 4 g ) 

NMR 67Dcl 3 , (S) : 1.46 (4H, br), 1.55-1.38 (2H, m), 1.94 
(23, br.-, 2.07-2.20 (23, in), 2.66-2.83 (2H, m), 
20 (23, si, 3.09-3.14 (2H, m), 3,. 27-?. .48 (1H, m), 

3.53 (3H, s) , 3.60-3.73 (1H, m) , 4.04 (2H, s) , 
i- r -2 (122H, br), 4.81 i \ odl, br), 7.23^7.30 (2H, 
:n) , 7.4 W. 46 (2H, m), 7.53-7.59 (1H, m) , 7.80 (1H, 
s), 8. 04 (1/2H, a), 8.20 (1/2H, s ) , 8.30 (1H, s) 
2 5 MS (E3I-) : 5/. 5. 3 (M-H < 



Example 2 2 0 

; 2 3 ) -I J - 2 -To t rahydropyr any 1 oxy ) -2 - f 5 - ( 3 - ( 3 - ( 9- 
f luo renylmerdioxyca rbonyl arm rod p r op i on y 1 arm no ) phenyl ) - 2- 
30 thienyl ] -3, 4, 5, 6 - t. o t r a h yd r o- 5H - 3 h i opy r an - ? - a c et amide 1,1- 
di oxide (2.70 q ) 

NMR o:[3:l 3/ b) : 1.31-^.bJ ( H H , m), 1.6 4 -5.28 (4H, no, 
5.38-2.76 (5H, m) , 5.95-3.22 (4H, m), 3.30-3.84 
(411, m) , 4.05-4.22 (5H, m ) , 4 . VI - 4 . 4 9 (1H, m ) , 
'l-f2, 4.94 (111, s), 6.H9-7.30 (I3H, in), 7.0^-8.14 
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1 90 



( 2 H , m ; , S . 6 6 , 
ESI-) ; 75b ( M - H ' 



00, 10.4 0 [ill, s) 



Examp.l e 221 



10 



(23) -N- (2-Tetrahydropyranyloxy) ->(S--(3- 
phenoxyacelylami no) phenyl ) -2-threnyl ] -3, 4 , 5, 6-tet rah yd r o - 2 H - 
th i opyran-2-acet amiae 1 , 1 -dioxide (4.90 ad 

NMR ( :i)Cl 3 , 6): 1.37-1.7o (8H, m), 1.88- 1.99 (2H, m) , 
2.05-2.26 (2H, nd, 2.67-2.92 (2H, m), 2.98-3.18 



(1H, ro) , 

' ] • 62 < 2H > s) , 4.02, 4. 82 (10, s), 6.98-7.11 (3H, 
rn ) * 7.23-7.30 (2H, m) , 7.32-7.4 0 (A\\, m) , 7.58- 
? - 37 ( ^ H, rrd , 7.7 9 ( 1H, r> ; , 8.24, 

■" ; - 8 b ( 1 H , s ) 
^S (EM ~i : 0 07 (M-H) 



i, m) , 



35 (1H, s), 



Example 221 

(23) - tJ- (2-Tetrahydropyranyloxy) - 2- [ 5 - (3- (2 - ( 3- 
rnethoxyphenoxy) acetylamino) phenyl ) -2-t. hienyl] -3, 4, 5, 6- 
tetrahyaro-:Oi-t.-lopyrare2-ac^tam:de 1, 1 -da oxide (3 40 mg ) 
NMR (MV!SO-d 6 , 6): 1.34-1.77 ( 8H, m), 1.86-1.99 (2 H, 



9 c 


-2.2 4 


( 


2H, 


m) , 


2 . 60 


-2.90 


(2H, 


m) , 


3 . 0 3- 


3 . 


17 


edl, 


mj , 3 




2 3 - 


3.82 


(1H, 


rn) , 3 




3.74 


( 1H, 


m) 




2 . 82 


(3H, 


s 


) , 


1 . 52, 


4 . 8 


2 (1H, 


s) , 


4.61 


(2H, 


s 


) , 


6. 52 


- 6 . b 5 


( 


3H, 


m ) , 


7.22 


-7 . 30 


(3fl, 


rn) , 


7 . 3 3 - 


7 . 


42 


■ 2H, 


rn ) , 7 






1 . 02 


( 1H , 


rn) , 7 




7.82 


( 1H, 


m) 


f 


8; . 2 6 


-8 . 4 2 


( 


2H, 


m ) 

















MS (E31-) : 62 7 (M-H; 

3 0 Exam pl e 223 

(.IS) -N- (2-Tet.rahydropyranyloxy) -2- [ 5- ( 3- ( 3- 
phenoxypropjonylaneno i phenyl ) -2-thienyl j - 3 , 4 , 5 , n - X e t r a h ya r 
2H"thropyrar:-2-acetarnide 1, 1 -dioxide ( I 35 mq ) 

NMR (CL)Cl 3f 6): 1.32-1.78 (8H, m) , 1.86-.1.96 (2H, m) , 
2.06-2.2 8 (2H, no, 2.71-2.93 (70, rn) , 2.86 f2H, 
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T = 7Hz), ^.01--:./!.! (2R, m), ^..^H-j.SJ < 1 H , m ) , 
3.63- 3.77 (111, m) , 4.35 (.-H, L, J-7Hz), 4.54, 4.84 
;"]!!, s), 6.7H-7.03 (4H, np , 7.12-7. 3 G (3H, m ) , 
7.47-7.65 (2H, m) , 8.13 MH, s), B . 7 .X (IH, s) 

3 MS (EST-) : 64 4 (M-H) 

ExampJ e 22 4 

( SS : -N- ( 2 -Tee r ah yd ropy ranyioxy ) - 2 - [ 5 - ( 3 - ( 2 - ( 4 - 
f luorc p h e n o x y ) acetylamino) p henyl ) - ?. - 1 h i e n y 1 ] - 3 , 4 , 5 , 6- 
i 0 teLrdi.ydrcj-2Ii-t hiopyra n -2-acetaiTi.i d e 1,1- dioxide (15c mq ) 

NMR (CDCl ?i , 6): 1.35-2.01 (10H, m ) , 2.05-2.2 3 (2H, m), 
7 .6 ^ - 7 . 7 /I ( ° w , m- ? . f; 1 - J. . 1 h (711, m i , 3 . ,_) - 2 . 5 7 
■lil, TTD , 3.62-3.20. (IH, n), 4.53, 4.82 :1H, s), 
4.5h (2H, s;, o. 92-7. 10 (3H, ni), 7.24-7.39 ( 311, no , 
13 7.;. 6 -7. 6 7 (1H, rrp , 7.7^-7.77 (IH, rrt ) , 8.34 (1H, s), 

7 . 3 7, 8.47 ( ih, s i 



ExampJ *r. 2 2 5 

2 0 i 2 S ) -M- ( 2 -Te t. r ah yd ropy r a ny 1 oxy ;-2-[5-(3-(2-(4- 

metho:-:yphe n o >: y ) a c e t y lamino) phenyl ) - 2 - 1 h i e n y 1 ] - 3 , 4 , 5 , 6 - 
tetrahyd r o - 2 H - 1 h i op y ran- 2 - a c e t am ide 1 , .1 - d i o x i d e ( 1 5 0 mg ) 

NMR 07 72 i . ; , tS) : 1.36-1.78 (8H, no , 1.87-2.01 (2H, m), 
S. 06-2. 2b (2H, rn) , 2.63-2.94 (2H, rrp , 3.02-3.23 

2 5 (2H, m) , 3.17-3.56 (IH, m), 3.62-3.36 (1H, m) , 

:'. .30 ( 3 H , s:, 4.52 , 4.8 3 (IH, s), 4.57 (2H, s), 
-.84-7.0 7 ( 4 H , m ) , 7.2 4 -7.4 3 ( 4 H , m ; , 7.54-7.67 
( 1 H , m ) , 7' . 0 (111, s ) , 3.78-8.4 9 ( 2 H , m ) 
MS (ESI-) : 62 7 (M-H) 

3 0 

Ex amp 1 e 2 2 6 

'-Te t rah yd ropy ranyloxy) - 2 - [ 5- ( 3- ( 3- f N- te r t.- 



b u t o x y o a r b ■ j n y 1 - N - rn e thyldio n o j p r o p i o n y lanun c ) ) p henyJ } - 2 - 
thieny 1 ] - 3 , 4 , 5 , 6 - t o t r a h y d r c > - 2 H - f 7 .i o p y ran- 2 - a c e taniide 1 , "I 
dioxide (160 mq) 
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NMP 3 T> ' : , , b) : 1.38-1.73 ( 8 H , m) , 1.4 8 ;9H, s), 1.8 8- 

2.01 (7H, m) , 2 . 0 6- 2 . 2 4 (2H, nb , 2. 62-2. 88 (4H, m), 
2 . : <1 (3H, s) , 3.02-3.17 (2H, m) , 3.2~ ? -3.30 ( 1H, m) , 
•• . 2 3 - 3 . '/ : (3H, m) , 4.33, 4.32 (1H, s) , 7.18-7.31 
5 ;6H, rib, 7.32-7.39 (1H, m), 7.70-7.83 (1H, m) 

MS (E3I-) : 4 8 (M-H) 

Exampl e _22'' 

(2S) -M- i2-T>e t rahydropyrariy 1 oxy ) -2- [ 5- { 3- ( (23) -2- (tert- 

1 0 b u t o x y car b o nylami n o) - i- ( 3-pyridyl ) propionyl amino ; phenyl } -2- 

thxenyl ] -3, 4 , l ;> , 6- t.et r<i hydro~2H- 1 hiopyi an-2-acet .ami d- 1,1- 
dioxi.de ( 1 . 34 q ) 

NHR (!>MSO-d t :., ft): 1.22-1.2 7 ;2H, m ) , 1.4 3 (9H, s), 

1 . 6 : ;-l . 68 (4H, m) , 1.98 (2K, br), 2.07-2.25 (2H, m), 
15 7.74-2. 98 (2H, m), 3.04-8.20 <6H, m), 3.41-3.48 

(IH, mi, 3.66-3.76 (1H, m) , 4.43 (1/2H, br), 4.54- 
4 . 6 :; (1H, br), 4.86 (1/2H, br), 5.31-5.43 (1H, m) , 
0.82-7.00 (;.;h, m ) , 7.0-3-7.20 (3H, m), '7.27-7.27 
(2H, m) , 7.52-7.65 (2H, ni) , 8.43-8.59 (3H, m) 

2 0 MS ( Eo.t+ ) : 7 1;;. 1 ( M f H ) 

Example 228 

(2S ) -N- u? -Tct.rahydropyrany 1 oxy-2- [ 5- [ 3- [2- ( 2-propen-l- 
yloxy ) acetyl ] amir.opheityl ] -2-t hieny] ] -3 , 4 , 5, 6-ret rahydro-2H- 
25 thiopyrari-l-acetam.] de 1, 1 -dioxide (14.6 q) 

NMR (CDCI.3, 6): 1.37-1.76 (6H, m ) , 1.88-2.01 (2H, m), 
2.04-2.26 (2H, mj , 2.64-2.92 (2H, m), .3 . 0 r» - 3 . 17 
i4H, xx\) , 3. 1:7-8. 51 (1H, m) , 3.61-3.72 ( 1 H , m), 
4.D8 (211, s > , 4.16 (2H, d, J=6Hz), 4.52 b"'.5H, s), 
30 4.5 1 (o.5H, s), -.3 3 (1H, d, J=9Hz), 5.37 (1H, d, 

J = 16.5Hz) / 5.9C-e.04 (1H, m) , 7.23-7.39 ( : >H, m), 
7.5 5,-7.6 0 (1H, m), 7.80 (1H, s), 8.16 (0.1H, s), 
8 .22 (0. 5H, s) , 8.33 (1H, s) 
MS (ESI-) : 5 61 (M-H) 
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xampl ■ 



10 



(23) -N- ( 2-Tet rahydropyrdnyloxy) -2- [ 5- { 3- (2- 
^thoxycarbonyla-irrM acet.y I an;mo) phenyl } -2-thionyI : -3-4, 5, 6- 
t.et rahydr o-2H-t hi opy r a n - 2 - a :e t am i de 1 , 1 -dioxide ( 4 q ) 

TJMR C a)2 : . , 6): 1.28 (3H, t, 2-7. 5Hx), 1.4 1 (2H, br), 
1.92 (2H, br) , 2.04-2.17 (2H, m) , 2.55 (4H, br ) , 
2. "3-2. 31 (2H, m) , 3.02-3.13 ( 4 H , in), 3.28-3.49 
(1H, rn ) , 3.64-3.74 (1H, m), 4.03-4.05 (2H, m), 
•1 • 2;. (2H, q, 0 = 7. bttz) , 4.22 (1/2H, br ) , 4. S3 (1/2H, 
or), 7.; ]-'/. 21 (3H, mj , 7.37-7.43 (1H, m), 7.4H- 



> v... i ^ h , no , 



•i-7 . 8 3 ( 2H, no , 8.4b f 111, br) 



MS (Hoi-) : 678.2 (M-FMS] ) 
hxarnp I e 2 3 0 

13 ■ 2S ) -N- ( 2 - Te r_. r ar: yd r opy rany i oxy ; --2 - [3- (3 - ( 2 - ( N-t ert - 

but ox yea r ony 1 -N -me t h y 1 ami no ■ a cot ylamino) pheny I ) - 2 - 1 h i eny 1 ] - 
3,4, 5 , n-t ot: r a hi yd r o - 2 H -t:h i opy ran -2 - ace t amide 1 f 1-dioxide (119 
mg) 

NMR (CDC1 3 , 6): 7.35-1.74 ( 8 H , m) , I . 51 (9H, s) , 

20 1.88-2.00 (2H, m) , 2.0.5-2.55 (2H, m ) , 2.18-2.92 

'2h, m} , 7 . o 3 (3H, s), 3.05-3.16 (2H, m), 3.28- 
"-"0 (1H, m • , 3.62-3.76 (1H, m) , 3. 99 (2H, s) , 
'-.23, 4.8 3 (1H, s), 7.22-7.34 (4H, m), 7.43 (1H, 
s), 7.67-^.8 5 (1H, rn) , R.42, 8.50 (1H, s) 

2 5 MS (ES1-) : 6 34 (M-H) 



3 0 



Exam p a e 2 3 1 

( 2 5 ) -N- { 2 -Ter r a h yd r opy r an y 1 oxy ) - 2 - [ 5 - ( 3 - M - ( t e r t - 
but ox yea r ony 1 ami no ) po op i ony 1 ami no ) phenyl ) - 2 - t h i eny 1 j - 
3 , 4 , 3 , 6-t et rahydr< ;.-2H - 1 hi opy r a n - 2 - a ce t ami de 1, 1-dioxide (150 
mg ; 

NMR (CDCl., ts) : 1.35- 1.72 ( 6 H , in) , 1.44 (9H, s) , 

1.88-2.01 (21-1, m) , 2.05-2.2 3 (2H, rn), 2.57-2.6"' 
(2H, rn) , 2.75-2.89 (2h, m), 3.00-3. I'" 7 (4H, m), 
3.28-3. 3e f3H, m) , 3. 6 5 -.3.7 b (111, no, 4.24, 4.84 
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19-1 

br a ) , 7 . 1 3-1 . 2 8 ( 47, mi , 7.4b 
( 1 H , b r s ) , 8.77, b . 7 7 ( 111 , s ) 



uh, 

7 . 6 6 

( E S 1 - ) : 



, 7.78 (1H, 
H , m ) , B.I 4 
^ (M-H) 



— * following compounds were obtained in a simi la: 
manner t. o that of Example .170. 



Exarrp 1 e 2 32 

( . 7. ) -N- ( 2-Tet rahydropy rany loxy ) -2- [ 5~ ( 3- 

1 C) (propiony 1 ami no ) phenyl ) - 7 - t h i en y 1 ; - 7 , 4 , 5 , 6 - 1 e t r ahydr o - 2 H - 

t.h iopyran-2-acet ami do 1, 1-dioxide (160 mg ) 

NMK (DMSO-d, : , h) : 1.00 ( ;$ H , t, J 7 H z ) , 1.37-7.07 p:QH, 
In) ' q, J- 7Hz), 2.37-2.47 flH, m), 7.88- 

3 - 2: - ('^1/ ™) , 3.37-3.54 (1H, rn) , 3.74-3.92 (1H, m) , 
lb 4.44, 4.72 (1H, a), 7.17-7.32 (1H, m), 7.30-7.42 

U>H, mj , 7.43-7.37 ( 1H, m), 8.00 (1H, s), 9.98 (1H, 
s ) , 11.36 ( 1 H , s ) 
ML) (ESI - } : 519 (M-H) 

2 0 Example 233 

(27) -N- (2-Tet rahydropy rany loxy) -2- [5- ( 3- 
(butyrylami.no) phenyl) - 2- thieny 1 ; -3, 4, 5, 6- 1 et rahydro-2H- 
thicpyran-2-acetamide 1 , 1 -d l ox ide (166 mg) 

NMR (CDCI3, 6): 1.01 (3H, t, J=7Hz), 1.35-1.84 (10H, 
25 rn) , 2.05-2.25 (2H, m) , 2.37 (2H, t, J = 7Hz), 2.66- 

: '- 92 !"H, m), 2.97-3.17 (2H, m), 3.27-3.52 (1H, m), 
3.60-3.77 (1H, m) , 4.54 , 4.74 (1H, s), 7.08-7.32 
;5H, mi, 7.48-7.66 (2H, m), 8.64 (1H, br) 
MS (ESI-) : 33 3 (M-H) 



3 0 



E x a m o J. e 2 3' 



( 23 } - N - \ . '5> t : ahyd:o r -y r an y 1 oxy ) -2 - [ 3 - ( 3 - { 2 - 
meUioxyethoxycarbonylanu.no ) phenyl ) - 2 - t.h i e n y 1 ] -3, 4, 5, 0- 
tetrahydro-2H-rtiiopyran-2-a^etamide 1 , 1 -dioxide (120 mq ) 

NMF (CDCl.., h) : 1.77- J. 77 (8H, m. , 1 .8m-P00 (2H, m), 
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2 . 0 5-2 




(2H, 


m ) , 2 . 6 7 


-2 . 94 


(22, m) , 


< . 0 2 - J . 


18 




) , 


•> . 2 6 - 


3.. 3 2 (JH, 




< . 5 8- 2 . 6 9 


( 2 H , m ) 




5 . e r ( 






1 . 2 3-4 . 32 


* ■ — 1 1 f 


m ; , 4.52, 


1 Vv - / 


1H, 


s ) , 6 . 


90- 


7 . 0 0 


( 1 H , m ) , 


7.20- 


7.32 (5H, 


m ) , 7 . 


6 3 


s ) , 8 . 


3-1, 


8 . 4 6 


(1H, s) 












':» b 5 


( M - K 


\ 
i 











Examp 1 e 2 3 5 

(22) -N- (2-T-trahyciropyranyloxy) -2- [ 5- (2- (2- (9- 
: ] 1 luoreny impf h o x y a arbon v 1 a m n o ) ac c t. y 1 a m i n o ) p h o n y 1 ) - 2 - 

r hierayl J - 3 , 4 , 5 , 6-tet r a h y 9 r o ~ 2 H - t h i opy r a n - 2 - a ee t am a de 1,1- 
dioxide (4 80 mg ) 

NMR ;0M3O-d ri , 6): ]. 34-1. 62 (6H, m), 1 .71-2.0 8 (4H, 

rfl ) , - * H'>- 2 . 4 7 (i h , ni ) , 2.8 3- 3.34 ( 3H , m ) , 3.3 9- 
■ ; l.b2 ( 92 , m) , 3.74-3.92 (3H, m ; , 4.3 9-4.37 (8H, rr ; ) , 

'1.42, 4.7 7 (1H, 3), 7.18-7.27 (1H, m), 7.32-7.52 
f7H, m) , 7.62-7.70 (1H, m), 7.75 (2H, d, J-7Hz} r 
9 - 92 (2H, d, J-7H;:) , 8 . 02 ( 1H, s) 

0 Examp 1 e 2 3 6 

(2S) ~N- t 2 - Te t. r a h yd rc-p y r a n y 1 oxy ) -2- [ 5- ( 8- 
(acetoxyacet.ylain.irio) phenyl ; -2- thienyl ] - 3, 4 , 5, 6-tet rahydro- 
2H-thiopyran--2-aoetamide 1, 1-dioxi.de (260 mg ) 

NMR .CDCI3, 6): 1.35-:. 77 (8H, n) , 1.86-2.00 (2H, m) , 
5 2.0 3-2.24 (2H, m) , 2.71-2.92 (2H, m) , 3.00-3.20 (2H, 

m), 3.38-3.54 (1H, m) f 3.65-3.78 (1H, m), 4.52, 
4-72 (1H, s) , 4.72 (2H, s), 7.14-7.35 (411, m), 7.52, 
7-59 (1H, s ) , 7.56-7.67 ( 1 H , m), 8.06-8.15 (111, m ) , 
8. 5 9-8. 7 <j (1H, m) 
0 M2 (E0I-) : 563 (M-H) 



Examp.) i c 2 a 7 

< 2 f, ) - N - ( 2 -Tet. r a n yd ropvr any 1 oxy ) - 2 - [ 5 - f 3 - ( ( 2 2 ) - 2 - 
acetoxyprepionylairij no) phenyl ) -2-Lhienyl 1-3,4,5, 6- tet: r a hydro - 
2H-thi.opy r:an-2-acet.amid- 1, 1 • d i ■ •>: i d - • ( 313 mq) 
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NMk (7r)CI - < S) : 38-1. 78 (><}], ri ;), l.^i .1.57 (3H, d, 

- T ^ SH ^' -^-2.00 (2H, m; ,, 2.07-7.-7. ; 2 }\, m; , 

: • 7: '"" : ' * " ;> • 1 • , rri) , 3.0^-3. ]m {:v . f r7 ; / 3.29-3.3^, 
(IH, m), 3.64-3.78 (1H, m), 4.33, 4.32 (HI, s), 

J ;j - 0b ' 5 -34 (1H, q, J=8H7.> , 7.28-7.38 (4H, m) , 

7 *-3-V.63 (2H, m) , 8 . ] 0 (1H, br s ; , 8.55, 8.59 (i 
s ) 

MS iESJ-) : 57 7 ( M-H ) 

71 E xam p.L e 2 38 

23) -N- ( 2-Tet rahyd ropyran yl oxv) -.7- [ 5- (3- 
(chl ; ,rc rl :-eTyiarni no) phenyl )-2-thieny] | -3, 4, 5, 6-t.etrahydro-:!H- 
thiopvran-: -ucetamide 1, 1 -dioxide (20 1 mq) 

" MR <CDC1>, -l.-10-l.b.l <4H, m), l.oC-1.73 (2H, 

15 1-83-2. 00 (2H, m), 2. 06-2. 2b (2H, in), 2.67-2.91 

(2H, m) , 3.02-3.18 (4H, m) , 3.29-3.51 (1H, m) , 
3.62-3.72 (IH, rr, ) , 4.21 (2H, s), 4.53 (0.SH, s}, 
'1.82 (0.5H, si, 7.23-7.29 <2H, in;, 7.32-7.41 (2H, 
m) , 7.21-7.!,q [lHf rn)/ v.70-7.76 (1H, rn : , 8.22 
20 (0.2H, s), 8.28-8. 3o (1.5H, s) 

(ESI-; : 239 (M-H) 

Ex amp 1 e 2 3 9 

( 2S ) -N- ( 2-Tet rahydropyranyloxy ) -2 - [ 5- (3- (2- (9- 
2 3 (fluorenylm-thoxycarbonylamino) acet: ylamino) phenyl ) -2- 

thienylj -3, 4,5, &- tetrahydro-2H-thiopyran-?-acetamide 1,1- 

dioxide (478 mg. was dissolved m a solution ot 20% 
piperidine in N, N-d ime t hy 1 f o rmami de (8 ml, at room 
temperature. Alter being snrred at the sa,:„ temperature 
30 for 1 hour, the reaction mixture was concentrated in vacuo. 
The residue was purified by 3i0 2 column chromatography 
(eiuent : M " 0ii ^ <--H~l<; to grv, ; 2S)-N-(2- 

tet rahydropyranyloxy) -2- ( 5- i V : 2-ammoacet y J ci mi no ) pheny i ) -2- 
t h i e n y 1 ] - : , 4 , 5 , ,\ - t e t . r a h y 3 r r , - 2 ! I - t h i o p y r a n - 2 - t - , c e t amide 1,1- 

i d i ox : de ( i 3 S mq ) 



WO 00/40576 




PCTAJP00/00018 



1 97 



NMR ( EMOO-d- , b) : "i.37-j.6 5 (6H, m ) , I .70-... 0 ' ■ (47, rn ) , 
1.74-7. 50 (1H, m) , .. . ' •• ; . 7 t ( 8 H , n ■ ) , 3.7 7-3. a 0 
■■ .1 7, m; , 4.44, 4 . 7:. • 'di, s) , " . 1 B-7 .7' ( * H , m ; , 
".72-7.44 ( 3H, m) , 7 . 33-7 . 60 (17, m) , 8.77 : IE, s) 

ME (E71 + ) : 527 (M+H) 



Example 24 0 

f 2 20 -II- < 2-Tet rahydr opyrany 1 oxy ) - 2 - [ 5- ( 3 - ( 3 - 
a i nop 2 op i o nylami no) p h n y I ) - 2 - 1: h i e n y 1 ] - 3 , 4 , 3 , 6-re t. r a h y d r o - 
10 2H- thiC'pyran-2~aCHi.,aniidt: 1 , 1 -dioxide (1.2b g) was obtained 
i n a s :. rr. .i 1 ci r ma n n o r i o t. 0 at. of F. x amp i ^ 2 3 7. 

NMF (OMyo-d (j , h) : 1.32-2. CO' i'lOH, m ) , 7 . V - 7 . 4 ;•• (3H, m), 
7.77-3. £ r.6 (8H, m) , 3.7.^-7.97 (Hi, no, 4.42, 4.75 
1H, s) , 7. 7 7 -7.2 4 <1H, n2 , 7.28-7.51 23 H, m), 
15 7 ; .43-7.:;,4 (1H, m), 8.01 ilH, s), 12.4 ( 111, br s) 

M7 (E2I-) : 5 34 (M-H) 



Ex amp 1. e 2 4 1 

(22 ) -U- (2-Tet rahydropyranyloxy) - 2 - [ 5- (3- (2- 
2 0 (methoxy ' a r b < :> n ylamin o ) a c e t y 1 a m i n o ) p h e n y 1 ) - 2 - 1 h i e n y 1 t - 

3 , 4 , 5 , n- ten r a hydro-2 H- 1 hi cpyrar. - 3 - a cetamide 1 , 1 - d _i ox i de (88 
mq } w a s obt a n ed in a s i mi la r niann e r t o that o r E x a nip 1 e 130. 
NMR (CD72U, 6): 1.36-3.72 (8H, m ) , 1.87-1.97 (2H, 

rrO , 2.07-2.27 (2H, m), 2.79-2.92 (2H, nr.), 3.00- 
23 2 23 (2H, m), 3.28-3.52 (IE, m), 3.08-3.76 (1H, m) , 

3.75 (3H, s), 3.96-4.12 (2H, m) , 4.58, 4.84 (1H, 
a), 5 2/6-5.88 (111, m) , 7.05-7.22 (5H, m), 7.36- 
7.35 ( 2 H , m ) , 8.40 (1 H , s ) 
M2 ( E7 I - ) : t>7 3 (M-H ) 



Example 242 

To a so i u t ion of (27) - N - ( 2 - t e t r a h yd r opyr a n y Es<x y ) - 7 - ; 3 - 
( 3 - f o r m y 1 p n e n y 1 ) - 2 - t h i e n y 1 ] - 3 , 4 , 5 , 6 - t. e t r a h y ci r ( .i - 2 H - 1 h i op y r a n - 
2 - a c e t a rn i d o 1 , 1 - d i. o x i d o ( 1 0 0 m q ) i n t o t r a hydro f u r a n (1.5 mi) 
w a s a d • \ e d o i : ow i a o s o d .1 urn i - o r o i >. y i : l (i e (8.71 rnq^ in wa t • • r 
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(0.7 mJi a: :-)ont tempo r a: n r e . A: t • : being Gtirr-;] for 30 
minutes, the reaction is stopped bv adding 1°. aqueous citric 
acid solution. The redctrs, mixture- is extract, with ethyl 
acetate and t. he solution was washed with brine, dries over 
MqSC 4 and csicent rated in vacuo. The resulting residue was 
purified by silica qe.l column chromatography (euuent: 0.5-32 
methanol in chloroform) to give (2S)-N-(2- 
tetrahydropyranyloxy) -2- [b- ■ 3 -hyd roxymet hy 1 pheny \ ) -2- 
thienyl ] -0 , 4 , 5, b-t e t r a h y d r o - 2 H - 1 . h i o p yra n - 2 - a o o t. a n 1 1 d e 1 , 1- 
10 dioxide. (^6 mg ) .as an amorphous solid. 

NMR tCDCl v 6 - : i . 38- 1 .72 (6H, m), 1.81-2.00 (2H, m) , 
2.03--2.2r : 20 , rrq , 2 . 'I-'-' - ~ v . 1 ~ ? '8H, mb , d. 29-3. 51 
(ol, m) , 3.61-3.72 ( III, ni ) , 1.52, 4 . 8 ! (1M, s), 
4.72 (2H, d, d-t.0Hx;, 7.23-7.11 (4H f m) , 7.32 flH, 

1 5 d, 0-8 . 5 Hz } , 7 . e>0 { 1H, s ) 

212 (HSI-) : '17 H (M-H) 

Exa mpl e 2 4_3 

A solution of ( 2 S ) -N- ( 2 - 1 e t rahyoropyrany 1 oxy ) - 2 - [ 5 - ( 4 - 
20 et heny iphenyl ) -2-thienyl ] -3, 4 , 5, 0 - 1 e t r a h yd r o- 2 H - t h i spy r an - 2 - 
acesamrde 1,1-dioxide (200 mq ) , microencapsulated osmium 
tetraoxide (5.34 mq) and N -me t h y 1 mo roho r i ne N-oxide (98.5 
rrq ) in a mixture of h^O-acet one- ace tonit r i le (1:1:1) (3.0 
ml) was stirred at room temperature for 12 hours. After the 

2 5 react i -in was completed, she catalyst was separated by 

filtration. After washing with methanol, combined filtrates 
were cons entrat ed in vacuo . The resulting residue was 
purified bv silica gel column cnrcrnatography (eluent: 0.5-3° 
methanol in chloroform) to grvo (20) -N- (2- 
30 tet rahydropy r any J .oxy ) -2- [ 5- ( 4- (eis-1, 2- 

di hyaroxyechyl ) pheny] ) -2-thi eny 1 ] -3, 4 , 5, 6-tet rahydro-2H- 
thiopyran-2-acetanc.de 1, * - i : x b t • as an amorphous solid s: 0 t 
mq ) . 

NMR iCDCl - u iV : 1 . 3 B - 1 . 7 r > (eH, m), 1.90-2.00 (2H, m), 
37 7 . 0'/-. . ; •• ; 7:1 , m) , 0.e0-2.8 ( ) 7 01, m), ',.09-3.17 
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( 4H, m) , 
3 .73- 8 . 8 . 
i I. i I f m ) , 
MS (E3 I - ) : ':- ri ' 

5 

Ex amp] e 2 4 4 

(23) -N- (2-Tet rahydropy rany loxy ) -2- [ 9- ( 3- 
(phenoxycaroony loxymet hy 1 ) pheny 1 ) -2-threnyl ] - : , 4 , 3, 6- 
letranydi o-2H- 1 hi opyr an- 2 - ace t ami do 1 , 1 -d i. ox i de (62 0 mg ) was 

1 0 obt.a i ried t rom (23 ) -N- i 2 -Let r a h yd ropy r an y 1 e xy ) -2 - [ r >~ ( 3- 

hydroxymethy] phenyl ) -3-thienyl 1 -3, 4,3, 6- t.e L rahydro- 2H- 
1. i 1 1 ^py ran - 2 - acc t am i do 1,1 -dioxide '50 0 mn ) in a similar 
m a nno r t o t h a t: o i E x a rap I e 1 3 0 . 

NMR o3d ,, 6): 1.32- I. 72 (6H, m), i. 90-2. 01 (2H, m;, 
13 2.06-2.27 (2H, no, 2.93-2.90 (29, m ) , ;! . 0 4 - 3 . 1 7 

(4H, m) , 3.30-3.50 (1H, m), 3.62-3.70 (1H, m), 
4.53, 4.81 (1 H , s) , 5.28 (2H, s), 7.19 (2H, d, 
9-8. 5Hs;, 7.25-7.31 (4H, m) , 7.37-7.42 (4H, m), 
7.59-7.61 ( lli, m) , 7 . 6 6 (1H, sj 

2 0 M5 (E32- ) : 5 93 (M-H) 



.25-3.50 (19, m) , 3.6^-^.71 ( 1H, m) , 
( 1 H , m ) , 4.32, 4.80 ( 1 H , s ) , 4.80-4.88 



j 4 - 7 . 4 f j ( < w 
(M-H) 



i , ni ) , 7.34-7.5- (39, m :■ 



Example 2423 

To a solution of (23) -N- ( 2 -c e t r a h yd r opy rany 1 ox y ) -2- [9- 
( 3- (phenoxycarbonyloxymethyl ) phenyl ) -2-th..enyl ] -3, 4 , 5, 6- 
25 tct r a hyd r o- 2 H -- 1 h I opy r an - 2 - a ce t ami de 1, 1-dioxide (209 mg) in 
N , N -dimethyl formamide (3 ml) was added 4 0 \ aqueous 
methylamine (0.17 ml). After being stirred for : hours at 
:he same temperature, the mixture was concentrate:! in vacuo. 
The residue was diluted with ethyl acetate, washea with 12 
30 aqueous citric acid solution, sat. MaHCO-, solution arid brine 
dried over MgSO^ and concentrated in vacuo. The resulting 
residue w i s purified by silica get column chromat oqraphy 
( e 1 uent : CHC1 ^ ) to g i ve { 2 3 ) - Pi - ( 2- t e t r ahy dropy rany i oxy ) -2 - 
[ 5 - ( 7 - (met h y lam i n o c a r b on y 1 o x y - 
3 3 met rivl ) phenyl ) - "-thipnyi ]-<,],':, 6- t et t a h yd r <c - 2 H - 1 h i opy rai i-2- 
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ae^t. amide 1,] -dioxide (ISO moa } as an amorphous solid. 

NMR i ,, ft): "1.37- :.75 f (■ H , mj , 1.90-2.00 (2H, m), 

2.02-2.2^ (2H, m) , 2. 87 ('Ml, d, J b.OHz), 2. 8 '3- 

(6H, m) , 7.2^-2.20 (1H, m), 3.61-3.71 (Id, m), 
5 -1.23, 4.81 (1H, s) , 2.11 i2H, s), 7.25-7.31 (2H, 

m) f 7.36 (1H, ad, 2-2.0, 8.0Hz), 7.51-7.59 (3H, m) 
M3 (Edl - ) : 5 3 5 (M-H) 



Example 24 0 

10 (23) - N - i 2 - T*" 5 z r ah yd r op vr an v 1 ox v ) -2 - r 5- \ 2 - ( 2 - 

(methyl ami noca rbony 1 ) etheny] ) phenyl ) -°-thienyl.] -3,4,5, 6- 
tet ranydro-2H- t h : opy ran -2 -acet, amide .1, l-dioxid-a (270 mg ; was 
obtciined I r >m '22) - a- ( 2- i * -2 rahyoropy rany 1 oxy ) [b- (4- (2- 
carboxyet. hoMiyl ) phenyl ) -2- tnienyl ] - :i , 4, 5, 6- 1 et r ihydro-2H- 

1 ^ t.hiopyrc 1 n-.:;-:ice:.:iiaide 1 , 1 - d i ox i de v"00 mg ) in a similar 

manner to tonal of Example 32. 

N^P (''IX'K;, ft): I. 38-:. 73 ( 0 H , mO, 1.88-2.02 (2H, m), 

2.0 c >-2.25 (2H, m} , 2.78-2.80 (2H, m) , 2.96 (3d, d, 
■ J=5Hz), 3.05-3.10 (4H, m), 3.29-3.51 (1H, m) , 
20 *.6S-3.7 5 < 1H ' m > , 4.54 , 4.84 (1H, s), 6.40 (1M, d, 

d-15Hz), 7.20-7.59 (7H, m), 8.78 ( 1 H , d, ,J-5Hx) 

Exampie 247 

;2S) - 1 J - ( 2-Te-. r a h yd ropy rany 1 oxy ) -2- [ 5- ( 4- (2- 

2 5 ( ethyl ami hoc a rbonyl ) et rienyl ) phenyl ) -2-t hienyl ] -3, 4,5,6- 

t et rahydro-2H-t h l opyraro 2-aeetamide 1, 1-dioxide (280 mg ) was 
obtained in a similar manner to that ot Example 32. 

NMR (L_)MSO-d Ki , ft): 1.23 (3d, t, j-7.2Hz), 1.28- 1.7 3- ( 6H , 
rn) , 1.^0-2.01 (2d, m ; , 2.07-2.23 (2H, m), 2.78- 
30 2.88 (2H, m) , 3.02-3.20 (4H, m), 3.38-3.48 (3H, m), 

0-67-3.76 CM, m ) , 4 . 3 4 , 4.84 ( 1 H , s ) , 6.41 ( 1 H , d , 
0-15Hz), 7.2.1-7.59 {'OH, mj , 8.78 (1H, br ) 



Ex amp- 1 e 2 4 8 

(22) -N- ( 2-Tet rahydropviany loxy ) -2- [ 3- ( 4- 
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(methyl am l no ■: a r bony ime t hoxy ; phenyl ;• -7-t hi eny I ] - 3 , 4 , b , 6- 

let r ihydo >-2 w -th i opy r an- 2 - a ce t arn^de 1 , ] -cii oxide ( 7 3: 0 mq ) w a e 

obtained in : similar mariner to that of Example 247. 

NMR (DM20-d o , <*> ) : 1.3^-1.62 (oH, m), 1.67-1.81 (2H, no, 

1 . vb -7 . 0 : > (2H, :r; , 2.33-2.43 (1H, no- , 2.66 (3H, , 
2-7. 3Hz), 2.90-3.20 (6H, m), 3.73-3.71 ilH, m), 
4-4 3, 4.7 3 CH, s), 4.30 (2H, s) , 7.01 c2H, d , 
•h'tOHz), 7.1b (1H, d, 71-4. 0Hz), 7.32 (1H, d, 
4-4.0H:'j, 7.30 (2H, d, J = 9 . 0 Hz) , H.07 ilH, br), 

10 11 . 2 3 ( LH, s) 

h xami oi e 2 4 v -* 

A mix* u re o i (23 ) -N - ( : -eeoa h yd ropyranyi j>:yi -2- [ [ o 
( ch 1 o roaoe : y ; ami no ) phen / I i - 2 - r n i eny] J -••,4,7, 6- ret. rahy 1 r o-2 2- 

13 thiopyran-2-.tcetamide 1, 1-cJioxid- (98 mq ) , 

n-tet rabut y loinmon :um iodide ( 3 mq ) and 2-ami noechanol (27 . 7 
mq; in N , II -d ime t hy 1 f o rmam rue (1.7 ml) was stirred for 14 
hours at room :emperataro. The mixture was concent ra ted in 
vacuo and taKen up between ethyl acetate and saturated 

20 aqueous sodium bi ca rbonate . Tne separated organic layer was 
washed with nine, dried over sodium sulfate and evaporated 
in vacuo to oive (22) -N- ( 2 - t e t ra nyolr opyrany 1 oxy ) -2- [ 5- [ 3- 
[ ( 2 -Oiydroxyel.ny 1 ami no ) ace t yl am ire/) ] phenyl ] -2 - 1 h ieny 1 ] - 
3 , 4 , 3 , 6-tei rahydro-2H-t n i opy r a n - 2 -ace t amide 1 , 1 -dioxide ( 1 00 

23 mg ) as an amorphous sol id. 

NMR (OIXVU, ft) : 1.38-1.77 031, n), 1.89-2.00 (2H, m), 

2 . '7,-3 . 24 (2H, m) , 2.68-2.91 (4H, m), 3.00-3.18 
u4H, m) , 3.27-3.92 (3H, m), 3.62-3.80 (3H, m), 
7.33 (0.9H, s), 4.82 (0.5H, s), 7.22-7.32 (4H, m), 

^° '7.o9-7.67 (].H, no, 7.63-7.75 (1H, m), 8.01 (1H, s) 

9.48 (IF], s i 
M3 (ESI - } : 3 64 (M-H) 

Exampl e_ 1230 

37 (23) -N- (2-Too r ahyd ropy r a rv/1 oxy ) -2- f 3- [ s-f (4- 



WO 00/40576 



PCT/JP00/00018 



1 0 



1 5 



mo rpho 1. 1 nr ; ) acetyidrm no] phenyl 1 - .'!-t hionyi : - , 4 , [■ . f 

tet rahydr(-2H-thiopyran-;:-af^tamide 1, O- i ; o; i d-- (96 mq > WdS 

oht a j tied in ,i r.imilar manner p.; t..hat. of [.■:;■: a nip 1 e 249. 

NMk ( CDC J 5): 1.40-1.96 (4H, m) , 1.61-1.73 (2H, m), 
1 .8 9-2.0 1 (2H, m) , 2.06-2.32 (2H, m) , 2.el-2.87 
(6H, m) , 3.03-3.19 (4H, m) , 3.31-3.51 (IK, m ) , 
' : ♦ (1H, rrD , 3.77-3.8 5 (411, m) , 4.9 3 (0.5H, 

s)/ 4.81 (0.5H, s), 7.29-7.31 (2H, m), 7.3W.38 
(2H, m) , 7.52-7.61 (1H, m) , 7.74-7.80 (IK, m), 
8.00-8.2 3 (1H, m ) 9 . 1 0 ( 1 H , s) 
M0 ( Ed F - ) : 5 9 0 (M-H ) 

The lol lowing compounds were obtained in i sirr.ilar 
manner t.o e r ; . e of Example 54. 



Example 2 5 1 



(2S) -K-Hydrovy-2- [ 9- (4-ami nocarhony] phenyl ) -2-thieny] ] - 

3,4, 5, 6-tetrahydro-2H-thiopyran-2-acetdmide 1, 1-dioxide (40 
mq ) 

20 NMR (DMSO-d*, 6): 1.74 -2.04 (4H, m) , 2.37-2.46 (1H, m ) , 

••' : - ■ " ! MH, rn) , 3.4-3.54 <1H, m), 7.25 (1H, d, 

0=4. OHz), 7.48 (1H, bp, 7.50 ( ] H , d, 0=4. 0Hz) , 
7 - 7 '* d, 0=7. 5Hz), 7.92 (2H, d, 0=7. OHz), 8.02 

\1H, br), 8 . 8 5 ( 1H, br) 

25 MS (E01 - t : 4 07 . 1 (M-H) 

Example 232 



(221) -N-Hydroxy-2- [5- ( 4 -benzyl ami noca rbonyl" ) phenyl ) -2- 
thienyl ] - 3, 4 , 5, 6-t.et r a h yd r o - 2 H - 1 h i op y r a n - 2 - a c e t a rn a d e 1,1- 
30 d i oxi de ( 2 0 mq ) 

NMR (DMSO-d 6 , 6): 1.74 -2.08 (4H, m) , 2.37-2.4 5 (1 H, m) , 
2.95-3.26 (40, m; , 8.4^-3.53 (1H, :i. ■ , 4.49 (211, d, 
J=b. OHz) , 7.24 (2H, m) , 7.31-7. P (4H, rn) , 7.61 
< ln ' d / Jr - 2.0Hz), 7.75 (2H, ci , 0 = 7. 5Hz), 7.95 (2H, 
y d / 21- 7.5Hz), 3.H4 (1H, a), 9.10 ( 1 M , I, O-n.0Hz) 
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M3 ( E3I ■+ ; : 52 3 . 1 (M + H-fNa ) 
E>^ur;pJ- 2-3 

( 73 ) -N- Hydroxy-l: - [ 5 - ( 3 - (el h ox yea rbony 1 am i no ) phenyl j -3 - 
:) On,, eny I ] - 3 , 4 , : , 6-tetrahydro-2H-thiopyran-2-acetaniide 1,1- 
di oxide (115 mg ) 

NMR (DMSO-d 6 , 6): 1.28 (3H, 2, J=7.0Hz), 1.73-2.05 (4H, 
2.37-2.47 (1H, m) , 2.96-3.27 (4H, m ) , 3.45- 
3 - 5 " ■ ( L H, m), 4.15 (2H, q, J-7.0Hz> , 7.20 (1H, d, 
le; 7-4. GHz), 7.2S-7.34 (3H, m), 7.43 (1H, d, J=-4.0Hzj, 

7 - 8? UH, s), 8.8 4 (1H, br ) , 9.85 (1H, s), 10. 60 
i 1H, b-d 
M5 (E3I-) : 45 J . 7 ( M - H ) 

1 7 Ex amp e 2 3 4 

(23) -N-Hydroxy-2- [ 5- ( 3- ( ben zylaminoca rbony 1 ) phenyl ) -2- 
thieny] J -3, 4, 3, 6 -tot r a h y d r o - 2 H - 1 h iopyran-2 -acetamide 1,1- 
di oxide (30 mg ) 

NMR (DMSO-d b , 6): 1.7 3-2.03 (4H, m) , 2.^:6-2.47 (1H, m) , 
20 2.93-3.25 (4H, m) , 3.41-3.52 (1H, m) , 4.31 (2H, d, 

J=7.0Hz), 6.68 (1H, L , J-7.0Hz), 7.18-7.38 (10H, 
m ) / 7 - 86 UH, s) , 8.72 (1H, s), 8.84 (1H, s) 
M3 (ES1-) : 512. 3 (M-H) 

2 L : Example 255 

(2S) -N-Hydroxy-2- [ 5- ( 3- ( n-propy 1 oxyca rbony lam.i no ) - 
Phenyl .) -2-tnienyl 1-3,4,5, 6-tetrahydro-2H-thiopyran-2- 
aceOamide 1,1-dioxide (120 mg) 

NMR (DMSO-d 6 , b) : 0.97 (311, t, J-7.0Hz), 1.66 (2H, qr , 
30 3 7.0, 7.0Hz), 1.72-2.03 (4H, m), 5.35-2.46 (1H, 

m) ' 2.54-3.23 (4H, m), 3.40-3.53 (1H, m), 4.06 (211, 
1 > 7-7. 0Hz), 7.20 (1H, d, 0- 4 . 0Hz > , 7... '9-7. 34 (:H, 
m) ' 7 - 3& (1H, d, J- 4.0 Hz), 7.8i (1H, s), 8.8 3 ( 1 H , 
^) f 9.7 3 ( 1H, s) , ! 0 . : 3 (1H, s) 
- : r 37. fESI-j : 4(7; . < (M-H > 
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Example 2 S n 

v 2 51 ) -K-Hy ii axy- . - [ 5- ■ 3- ( i sop ropox y z a rbon y 2 am l n o ) - 
phenyl ) -2-zh.i ^ny I | - 3 , 4 , r > , 6- 1 o t ra h yaro - 2 H - i. h i opyran-2- 
3 acetamide I , 1 -d oxide (90 rng ) 

NMR (J>MSO-d rt , 6> : 1.2b (6H, d, J-a.OHz), 1.74-2.04 (4H, 
n0) , 2.-5-2.55 (IH, m) , 2.94-8.23 . 4H, n ; , 3.40- 
• . 5 i i IH, m) , 4.40 UH, oq, ,7-6.0, C.OHz), 7.20 
iIH, 2, J=4.0Hzj , 7.29-7.33 (3H, m), 7.36 (1H, d, 
0 H-4.0Hz), 7.85 (2iH, s), 3.33 (IH, s), 9.67 (IH, s), 

: 0 . a 5 ( 1 H , s ) 
H5 i E7.I- ; 4 ■ 7 , . ; (M- H; 

Rx irr.j ^ 1 e / 5 ' ■' 

9 ( 2S } -t.-Hyd fuxy-.:- [ 5- { 3- f 2 - chlo r oe L h ox yea r bony 1 amino) 

phenyl } -2-* hieny.l 1-3,4,5, 6 -let. rahydrc-2 H - 1 h i opy r an - 2 - 
acetamide : , 1 - d i .ox .i do (100 rng) 

NMR (bMSo-d^, 6): 1.75-2.05 (4H, m), 2.36-2.47 (IH, m), 
94-2. 29 (4H, m ) , 3.42-2.-2 (IH, m) , 3.33 (2K, d, 
0 a-6.0Hz), 4.35 (2H, d, 0-6. 0Hz) , 7.21 ( 1 H , d, 

7- 4.0Hz), 7.32-7.36 (2H, it.), 7.40 (IH, d, J- 4.0Hz), 
' ; -B4 ."IH, a), 8.83 (IH, a), 9.94 (IH, a), 10.08 
' 1 H , a ) 
MS (E5I- . : 485 . 2 (M-H) 

5 

Example 258 

(23) -Il-Hyd foxy- 2 - [ 5- ( 3- va I er y 1 am 1 nophenyl ) - 2- thienyl] - 
3,4,5, 6-ze* rahydx o-2H-t hiopy ran-2-ace tamide 1 , 1 -dioxide ( 102 
rng ) 

0 NMR (I'MSO-d t :, b) : 0.91 (3H, t , J-8Hz), 1.24-1.41 (2H, 

m; , 1.52-1.66 (2H, m) , 1. (-9-2. 08 (4H, m), 2.38 (2H, 
t, J-SHz), 2.32-2.48 (IH, mi, 2.92-5.28 (4H, m), 
3. 3'-5. 54 (IH, m) , 7.20 (II!, d, ,b--3Hz) , 7.34 (3H, 
d, J=?Hz) , 7.4 0 (IH, d, J-2>Hz), 7.4 2-7.32 (IH, m), 
7 . 9 z< ( 1 H , s ) , 10.00 MO, s; , 1 0. 60 ( IH, a ) 
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Ex amp 1 e 2 5 9 

(2S) -N-Hydr ;)xy-2- r 5- ( ( ot h y : t ri i oca rbon y : aninio) - 
phenyl ) -2-rhieny I ) - 3, 4 , 5, ri- t.et rahyd r o-2H-thi opyran-2- 
aoetamide 1,1-dioxide (92 mg) 

NMR (DMSO-d, ; , 6): 1.2b (3H, t_. , J-RHz), I. 72-2. OR (4H, 

rr -) . 2. '36-2.49 (1H, m) , 2.75 (2H, q, J--8Hz), 2.94- 
: *-30 v *1 H , m; , 3.39-3-. b:, (] H , m), 7.21 <]K, d, 
J - • > 7.32-7.44 (4H, m), 7.90 (III, s ■ , 3. 85 (1H, 
^ ) , 10. 39 ( lH f s) , 1 C . 60 ( Hi, S ) 



2 0 



Ex amp] e 2 6 0 

i 2S) -N- Hydroxy-2-- [3- i / - (merhylLh i.eca rbc .oi y i ami no ) - 
pheny]. ) -2-t.hieny 1 J - 3 , 4 , 5 , <i- 1 e t rahydro- 2 H- 1 h i opy ran-2 - 
a c e t. a m i d e ] , ] - d i o x i d e ( 1 3 0 mg ) 

NMR (DMSO-d^ ft) : 1.68-2.08 (4H, m) , 2.37 (3H, s) , 2.35- 
2 -4^ UH, mi, 2.92-3.38 (4H, m), 3.3 9-3.5 3 (1H, m) 
7 - : - : H-H, d, J-bHz), 7.29-7.46 (4H, m), 7.90 (1H, 



MS (ESI- ) : 453 (M-H) 



Example 261 

(2S) -N-Hydroxy-2- [5- ( 3- ( ben z y loxyca rbonyl ammo ) - 
phenyl ) -2-thieny] 1-3,4,5, 6-tet rahydro-2H- t h i opyran-2- 
aceramide 1,1 -dioxide (60.2 mq ) 

NMR (DMS0-d b , ft): 1.68-2.07 (4H, m), 2.32-2.48 (1H, m ) , 
2.92-3.34 (4H, in), 3.52-3.b5 (111, m ) , 5.1b (2H, s) 
7.21 (1H, d, J — 3 Hz), 7.26-7. 5 0 ("I OH, m), 7.85 (1H, 
s) , 9.91 (1H, s) , 10.60 (1H, s) 
-'7- (ES1-; : 5] 3 (M-H) 



Example 2 62 

(22) -N-Hydroxy-7- ( 5 - ( 3 - ( 2 - ( t - bu t. ox y cj r l,on y 1 am i no ) - 
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a re ' y 1 am i r: o ) p h e n y 1 ) - 3 - 1. h i e n y M - 3 , 4 , 3 , 6 - 1. o t.. r t -j rivci : c > - 2 H - 
t. h i c r » y r a r i - 1 - ace:.dfni d -a 1 , 1 - c.i i o x i d e ( 4 C > rnq ) 

NM2. (DMo(aci ri , 5): 1.40 (9H, sj , 1.66-2. OR ; 4 H , rr. , . * 

2.48 UH, m ) , 2.92-3.32 ( 4 H , m ) , 9 . 4 2 - 3 . 5 ? ( 1 H , m ) , 
?.7 3 (2K, d, J = 7Hr_), 7.07 (1H, a , J-7Hz), 7.2:: (1H, 
ci, J- 311 z ) , 7.32-7.24 (41!, m), 7.97 (113, s) , 10.05 
!1H, s) , 10.61 (4H, s ) 
1-2' (EST-) : 3 7b (M-H) 



{ 2S ) -N-Hydroxy-2 - [ 3- ( 3- ( 2 - ( 4 -ch i orophonoxy) - 
a^-a- y ami ra > ) phen y2 ) -2 - 1 h.i ea y 1 1-3,4, 3 , 6- t at rahydro- 2 H - 
• a i - a • / -dcer^nadn ; , i - a i . x ; a- (90 :rai ; 

NMR {0M2>O-d n , 6): 1.71-2.09 (411, m , 2. 32-2.49 <1H, 
13 na , 2.94-3.29 (4H, m), -.42- .79 flH, m), 4.74 (2H, 

s), 7.00-7.12 (2H, m) , 7.2 2 (1H, br s), 7.33-7.47 
(5M, m) , 7.51-7.6? (1H, m), 8.02 ilH, s), H.B4 (1H, 
aa , 10.22 (1H, s) , 10. 60 (111, s) 
MS (ES1-) : 94 7 (M-H) 

2 0 

E>:anpi*- 2 64 

(23) --E-Hydroxy-2- [ 3- ( 3- (phenoxycarbonylami.no) - 
phenyl > -2-r hieriy 1 ; -3, 4 , 5, 6- 1 et rah ydro- 2 H- t.h iopy ran-2 - 
ace t amide 1,1 -dioxide (SB mg ) 
29 NMR (RMSO-d^, 6): 1.68-2.09 (4H, m ) , 2.32-2.48 (1H, m) , 

2.92-3. -10 (4H, m) , 3.26- 3.72 (III, m ) , 7.17-7.30 
f4H, m; , 7.31-7.31 (6H, m), 7.89 (1H, s), 10.37 
( 1 H , st, 10.61 ( 1 H , s ) 
M3 ( ESI - ) : 4 9? (M-H ) 

3 0 

Example 269 

(2S) -N-Hydroxy-2- [ 3- ( - (2- ( 4 - zh 1 o r opheny ! ) a ce t. y lain i : i o ) - 
\ - r 1 3' a ' - 2 -Sh i eny 1 1-3,4, 3 , d-tet r a h yd r o - 2 H - 9 h i opy ran- 2- 
ac-tatnide 1, 1 -dioxide (92 mq ) 
33 NMP (DM23-ci h , <S) : 1 . 6 * - 2 . 0 <9 (41!, m ) , 2.39-: 1 . 48 (1H, m), 
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:07 



2. 9;;-',. 3,3 (4H, rr:; , 3 . 8 4 - 3 . e b ('III, m), 3.67 (2H, s), 

7.70 . .1 \ \ , d, 7-3Hz), 7.28-7. r ; 7 (8H, m), 7. mm ( l h , 

si , 10.73 (1H, s) , 10. 60 (1H, s) 

MS (H3.i -) : 52 1 (M-H) 



Example 2o 6 

( ..: 2 ) -N-Hydr ox y- 2 - [ 2- ( 7- ( 2 - (4 -morphol inoca rbony 1 ami no ) - 
acetylanunoj phenyl ) -2-thienyl ] - 2, 4 , 2, 6 - r. e t_ rahydr o - 2 H - 
thiopyran-2-acetami.de 1, 1 -dioxide (20 mq) 

NMR i DMSO-d^, 6): 1.7]--. 08 (4H, m ) , 2.26-2.4 8 (1H, m), 
2.74-3.62 ( 1 3 H , m), 3.82 (2H, ;i , J---7Ho), 6.96 (1H, 
T : , 7-7HO, 7.21 (12, d, J-7Ho;, 7 . 2 2-7 . 4 9 (4H, m ) , 
■i . 0 2 ( 1H, s ) , S.H4 (in, br o) 
MS ( 137 I - ) : 2 4 9 ( M-H ) 



Example 2 67 

( 72 ) -N- Hydroxy- 7- [2- (3- (2- ( N -ethyl -N-methy 1 ami no- 
carbonyl oxy) ^cet y .1 anu.no) phenyl ) -2- thieny 1 1-3,4,3,6- 
tetrahydro- 2H-th : opyr a n - 2 -ace t ami de 1 , 1 -dioxide (133 mg ) 
20 NMF; (DMSO-d^, 5): ].05, 1.12 (3H, t, J-8Hz), 1.68-2. 07 

(4H, in) , 2.35-2.48 (1H, m), 2.76-3.36 (9H, m), 
7.39-3.34 (1H, m) , 4.63 (2H, s), 7.2 1 (1H, d, 
7-8Hz), 7.32-7.47 (4H, m), 2.03 (1H, o), 8.85 (1H, 
s) , 10. 18 (1H, s) , 10. 61 (1H, s) 
2 5 MS (ES1-) : 52 3 (M-H) 



Example 2 6 8 

(22 ) -IJ- Hydroxy- 2- [ 2 - ( 3- ( i sop r opoxyace t y 1 ami no ) - 
phenyl ) -2-thieny.l ] -3, 4 , 3, 6 - t e t. r a h yd r o - 2 H - 1 h i opyran-2- 
acetamiae 1, l~di_oxide (204 mq! 

NMR 2;M3 ft): 1.78 (6H, d, J-8H::), 1.72-2.08 (4H, 

m) , 2.35-2.49 (1H, m), 2.44-3.31 (42, m>, 3.42- 
3. So (1H, m), 3.63-3.77 (.17, m ) , 4.04 (2H, s), 
7.22 (1H, d, 2-3Hro, 7.32-2.4 3 (2H, m ) , 7.40 (1H, 
2, ' die } , 7.36-7.64 ( ] H , m .■ , 8.07 (1H, s), 8.R5 
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UH, s) , 9. bH (1H, s) , 10. 60 (10, s) 
M5 (E .31 + ) : 4 8 2 ( Vi * H ) 

Ex amp 1 e 2 6) 

( 23) -N-Hydroxy-2- [ 5 - ( 2 - ( 2 - ( 2 -oxo- 1 , 3 - oxa z o 1 1 di n y 1 - 3 - 
y] ) acetyl ami no) pheny] ) - 2 - 1 h i eny 1 ] - 3 , -1 , 5 , 6- 1 et: rahydro-2H- 
thi opyran-2- -acet .amide 1, 1-diox.ide (4 80 mg) 

NMR (DMSO-d 6 , 6) : 1.65-2.09 (4H, m) , 2.32-2.51 (1H, m) , 
2.8H-3.5 3 (5H, m) , 3.66 (2H, t , 0 8 H z ; , 4.04 (2H, 
-}/ 4.34 (2H, t , ,1-HHz), 7.21 (1H, n, 2 3Hz ) , 
"•-30-7.51 MH, m) , 8.03 (di, s), 10.37 (1H, s), 
10. 62 CH, s) 
MG (E.-I-i : 506 (M-H) 

15 Example 27; ) 

(25) -: J-Hydroxy-2- [5- (3- ( 4 -me t hoxyphe n y 1 ami noca r ton y 1 - 
ammo) phenyl ) -?-::hi enyl ] - 3, 4 , 5, h-tet rahydro-2H-thi opyr an-2- 
acetaniae 1 , 1-dioxide (140 mg ) 

NMR (DMSO-d b , b) : 1.73-2.04 (4H, m) , 2.38-2.4 5 (1H, m) , 
20 2.92-3.20 (4H, m) , 3. 39-3.54 (1H, m) , 3.72 (3H, s) , 

''•36 (2H, d, J-7.5H2) , 7.20 (1H, d, J=4.0Hz), 
7.2 3-7.32 (3H, m) , 7. 37 (2H, d, J=7.5Hz), 7.50 (1H, 
d, J-4 . GHz) , 7.87 (1H, s) , 8.50 (1H, s) , 8.72 (1H, 
* ) , 8.84 ( 1 H , s ; , 10.5 0 ( 1 H , s ) 
25 MS (Ef'.I-) : 528 . 3 (M-H) 

Ex am p 1 e 2 71 

( 2S ) -r:-Hydr oxy-2- [5- ; 3- ( 3-pyr idylami noca rbbnyl ami no ) - 
pheny 1 ) -2-t hicny 1 ] -3 , 4 , 5, 6- Let. ra hydro- 2H- t h i opy ran-2 - 
30 acetamice 1 , I-dioxide (70 mg) 

NMR (LWSO-d b/ ft): 1.75-2.05 (4H, m), 2.37-2.4 8 (111, m), 
2.96-3.25 (4H, m), 3. 38-3. 69 <1H, m), 7.2 1 (111, d, 
J--4 . 0Hz) , 7.30-7.36 (3H, rrt), 7.42 (1H, d, 0-4. 0Hz), 
7.8 2 dd, J - '/ . 5 , c . OHo , 7.90 (1H, s), 0.29 

3b (12li, d, 0-7. 5Hz), H.4S (1H, d, J-5.0Hz), 9.03 (IH, 
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.43 (II 



, 10.60 ( 1 H , 



MS 



oo 



(M- 



Examp ie 2 7 0: 

0 (OS) -N-Hydroxy-2- [ 0- { 0- ( ( (2S) - 0 - ami nopropi ony I ) amino) - 

pheny 1 } -2 -z h i eny 1 1 -3 , 4 , 0 , 6-tetrahydr o-2H- 1 hi opy ran-2 - 
acetanii.de 1, 1-dioxlde hydrochloride (120 mg ) from (2S)-N-(2- 
r e t rahyd ropyran y loxy) - 2 - [ o - { 0- ( ( (23) - 2- t.ert- 
bu toxyca rbony ham i nopropi orr/1 ) ammo) phenyl } -2-thienyl ] - 
10 2, 4, 0, 6-:e* ra:vydro-2!!-t h i opyrari- 2 -ace t.amide 1 , 0-d:.ox.ide 

NMR M0MSo-d t : ( , 6): 1.00 ( 3 H , d, J=7.0Hz), 1.72-2.03 (4H, 
m>, 2.10-2.46 (lli, m) , 2.05- 3.27 (4H, m), ^.4 3- 
^.54 C 1:1, m; , 4.05 (111, br t, 70=7. (3Hz), 7.01 (111, 
d, 0-1. 0Hz), 7.37-7.^3 (3H, m), 7.05 f 1 0, ci, 
15 ,0-7. OH::), 7. 9 5- (1H, s), 5 .28-8 . 32 (311, m) , 10.63 

( 1 H , s) , 1 0 . & 1 ( 1 H , s ) 
MS ( ES I - ) : •) 0 0' . 7 f M-H ] 



Example 2 7 3 

2 0 (OS) -N-Hydroxy-2 - [ 0 - j 0; - ( ( ( 2R ) - 2 - < tert -but ox year bony 1 - 

amine* ) propi ony 1 ) ami no i phenyl | - 2-th i.eny 1 ] - 3 , 4 , 5 , 6- 1 et rahydro- 
2H-thiopyr an-2 -acet.am i de 1, l-dioxioie (30 mg ) 

NMR (UMSo)-d^, 6): 1.27 (3H, d, 7T=6.0Hz), 1.38 (9H, s), 
1.74 -2.04 {4H, nn , 2.37 -2.42 (1H, m), 2.95-3.25 
2 5 ( 4 H , m ) , 3 . 3 & - 3 . 0 1 { I H , m ) , 4.08-4.15 ( 1 H , m ) , 

7.10 {1H, d, ,1=7. 0Hz), 7.20 (1H, d, .J=-4.0Hz), 
7.31-7.3*:. (2H, mi, 7.40 (1H, d, J=4.0Hz), 7.50 (1H, 
br), 7.9*3 (1H, s), b.0 3 ( 1 hi , s), 10.04 <1H, s), 
1 0 . 6 0 s ) 

30 M0 (ESI - i : 357 .3 (M-H ) 



IlxampO e 0 7 4 

(OS) -N-Hydroxy-2- [ 0- 1 3- ( ( (2R) - 0 - ami nop r op i on y 1 ) amino) - 
phenyl } - 2 - t h i e n y 1 1 - 3 , 4 , 0 , tO - t o t r a h yd r o - 2 H - t h i op y r a n - 2 - 
acetamide 1,1 -dioxide (13 0 rrup from (OS)-N-(O-- 
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t e t rdhyclropyrany loxy ) - a - [ 5- f a- ( f ( 2 R > -2 - 1 er : - 
buuoxycarbonylaminoprop Lonyl ) ami r.o) phenyl } -2-t_.h i eny I ] - 
<1 / ' tJ-t': tranydro-JH-t hiopyr aM-j-acetamiae 1 , 1 -dioxide 

NMR <DMSO-d 6 , b) : 1.50 ( 3H, d, ,7=7. 0Hz) , 1.72-2.0. (4H, 
5 ™) / 2. 35-2. 4o (IH, m), 2.95-3.27 (4H, m) , 3.43- 

3.54 (IH, m), 4.05 (111, br t , J-7.0Hz), 7.2 1 (1H, 
d, ,7 = 4 . GHz) , 7. 37-7.4 3 {3H, m) , 7 . 5 5 (1H, d, 
J = 7 -^2,J, 7.95 (IH, a), 8.28-8.32 { 3 H , m), 10.63 
( 1 H , s ) , 1 0 .81 { 1 H , s ) 
1 0 MS ( ES 1 - , : 4 52 . 1 ( M - H ) 

F x a mr> ] ^ ? 7 5 



30 



>' 22 ) -N-Hydr-vy-y- [ ^_ ( : _ (V- ( 4 -met hy 1 phenox y ) - 
acety.l amino) phenyl f -2- thienyl ] - 3, 4 , 3, 6-t.et rrj hydro-2H- 
thiopyrari-2-acet:ami d- 1, 1 -dioxide (150 mg) 

NMR (DMSO-d, : , b) : 1.74 -2.04 (4H, m) , 2.24 (3H, s), 2 . 37- 
: -' ]t) HH, m) , 2.95- 3.26 {4H, m) , 3.4 4-3.35 (Up m) , 
11 - f5 " { "H, s) , 6.90 (2H, d, J=7. 5Hz) , 7.11 (2H, d, 
J = 7 . 5Hz) , 7.21 <1H, d, J-4.0Hz), 7.34 -7.37 (2H, m), 
7.42 ( Ifi, d, J=4.0Hz), 7.56 (IH, d, J-6.0Hz), 8.01 
(1H ' s), 8.87 (1H, s) , 10.17 (IH, S ) , 10.59 {IH, 
s) 

MS \ 112 I - } : 52 8 . 1 ( M - H ) 

Examp L e 2 7 6 

(2S) -N-Hydroxy-2- [ 5- I 3- ( 2-N , N-dimet hy lamino ) - 
acetyl ami no) pnenyi } - 2 -t hi eny : ] - 3, 4 , 5, 6- 1. e t r ahyd r o- 2H- 
trnopyrarol-acetcUTude 1, 1 -dioxide (65 mq) 

NMR (PMSO-d,,, b) : 1.74-2.05 (4H, m) , 2.36-2.4 5 (IH, m ) , 

--S9 <^ H ' s ^ 2.96-3.27 (4H, m ;■ , 3.4 4 -5.54 : ] H , m ) , 
i; * 17 < 2H . s), 7.22 (IH, d, J=4.0Hz), 7.38-7.42 (2H, 
m > ' 7 *"° HH, d, 7-.0H::), 7.93 MP, s), 8.84 (IH, 
br >' (1^, br), 10.60 ; 1 7. , a), 10.8? ( 1 H , s) 

MS (ESI - ) : 4 64. 3 ( M-H } 



3 5 
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Exampl e 2 77 

{22) -N-Hyd roxy-2 - [2 - ( 8- (aiJ y I oxyra rbony lam.i no ) - 
pheriy ; ) --^-ihieny 1 ] - 8 , 4 , 3 , 6-t et rany:iro- ;:fi • h i opyrdn-2- 
cicetdmide 1,1-di >xide (5(3 u\a) 

NMR (L)MSO-d tj , 6): 1.73-2.04 (4H, m), 2.36-2.4.3 ( 1 H , m) 
2 . 9 3- 3 . 2 I.) 
2-5 . OHr. ) , 
2 = 3 . 0Hz ) , 
7 .30-7. .3 3 

c- i O O -> 

MS ( ESI- ) : 3 6 3 . 3 (M-H) 



(4H, m) , 3. 4 1-5. 4 C < (1H, m) , 4.63, (2H, d, 

5.23 (1H, a, 2-8. 0Hz), 5.38 (1H, d, 

5.93-6.06 (1H, rr), 2.20 (1H, d, 2-4. 0Hz), 

(3H, m) , 7.49 (1H, d, 2-4. OH:-.), 7.84 (1H, 



E, x a rn o .l 'i 1 27 h 

; 2 2 ) - N - H y d r ■ • x y - 2' - j 5- ( 3 - e t a o x y :: a .;: b ^ > r i y 1 me t n y I. a rn i n o - 
earbonyl am i no : oh on y I ) -2-thienyi ] - 3 , 4 , 2 , 6 - t e t rahydro-2H- 
thiopyrdn-,'-a'.:etdmide I, 1 -dioxide (40 mg) 

NMR (OMSn-d^, 6): 1.23 (3H, t , 2-7. 5Hz), 1.7 3-2.05 (4H, 
m), .•: . ' : -*--2 . 4 7 flH, m), 7.94- 3.25 (4H, m ) , 8.42- 
2.54 (1H, m) , 3.8 7 (2H, d, 2-7. 0Hz), 4.13 (2H, 
3-'/.yH::) , 6.50 ( 1 H , t , J --7.0Hz), 7.18 ( 1 H , d, 
2-4. OHzi, 7.21-7.30 (3H, m), 7.37 ( 1 H , d, 2=4. 0Hz), 
2.8 i; (1H, s), 8.8 3 (1H, a), 8.9 6 (1H, s) 
M3 (ESI- - : : >08 . 3 (M-H) 

Exampie 279 



( 22 ) -N-Hydr< »xy-2- [5- ( 3 - (benzyl oxyacet ylami no) phenyl ) -2- 
thienyl ] -3, 4, 5, 6 - 1 e t r ah yd r o - 2 H - 1 h i opy r a n - 2 -a ce t am i de 1, 1- 
di oxide (55 mo) 

NMR (DMSO-d^, 6): 1.75-2.06 (411, in), 2.36-2.4 6 (1H, m), 
3 0 2.95-3.25 (4H, mj , 3.42-25-' (lH f m) , 4.11 (2H, n ) , 

<l.b4 (2H, s), 7.21 (1H, I, ,I--1.0Hz) , 7.28-7.43 (811, 

, 7 . . ) 4 - 7 . 5 7 [111, rn ) , 8 . C I (III, s ) , h . 8 2 ( 1 H , a , , 
( 5 . 90 (1H, s ) , 10. b0 ( 3 H, s ) 
MS (E5 1-) : 527.3 (M-H) 
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Ex amp .; • - 2 8 < 1 

[23 i -I J - Fly d roxy- 2 - | [ — ( ^ - ( eye i open t y 1 ea rbort y 1 ami no ) - 
pheny 2 ) - - o h i eny 2 j - 2 4, 3 , err ahycir o-SH- t re: opy r an- 2 - 
aeetanudo 1,1-dioxide (120 mq) 

NMR (3'MSO-d-, b) : 2.32-0.0 6 (12H, m) , 2.^o-2.47 (1H, m) , 
: .7: (LH, tt, 2-7.0, 7.0Hz), 2.03-0.23 (4H, m), 
-.43-3.34 (1H, m) , 7 . 2 C (2H, d, ,7 = 4. 0Hz), 7.32- 
7.34 <2H, m) , 7.40 (1H, d, 0=4. 0Hz), '2 43-7.40 (1H 
ro , 3.0 3 (1H, s), 2.8 4 (1H, o2 0.93 {1H, s), 
I 0 . 6 1 ( .1 H , s ) 
MS (E01- ; : 4 7 0 . 3 (M-H) 



Ex amp e 2' 8 ' 

2 2 ) -Ii-Hydroxy-l'- [ 3- (7- ( Ohycroxvechyl } - 

1 0 aminooarbonyl amino ) phenyl ) -2-th i enyl ] -2 f 4 , 3, G-tetr 3hydro-2H- 

thiopvrdn-.-a :etam.ide 1, 3 -dioxide (20 nig) 

NMR (OMSo-d^, h) : 1.72-2.04 (4H, m ) , 2.40-7.4 3 (1H, m), 
...92-3.2 3 
0-3 . 0H:O , 

2 0 '2 2:, (1H, 

.82 ( 1 H , 
MS (E3I- ) : 4 bo 



( 6 H , m ) , 3 . 4 1 - : . 3 0 ( 3 H , m 2 4 . / 3 ( 1 H , t, 
6.22 (1H, t, 0=3. 0Hz), 7.16-7.23 (3H, m) 
d, f 4.0Hz;, 7.80 (1H, s), 8.71 (IH, 5), 

3 ) 

.4 (M-H) 



Example 28. 

2 3 ( 2 3 } -i;-Hy Orz'xy -2 - : 3 - ( 1- ( ( 2 - ami noethoxy ) ea rbon y 1 ami no ) - 

pheny - i - 2-vhieny.i ] - 3 , 4 , 3 , 6- tet rahydro-2H-t hiopyran-2- 
acetarn.ide 1 , 1 -dioxide hydrochloride ( 2 0 mq ) 

NMK (:.)MSO-d n , ft): 1.7 4-2.0'.' (4H, rn) , 2.33-2.44 (1H, m), 
0.03-3.27 (4H, m) , 2. 4 8- 7. 66 (OH, rn), 7.12-7.31 
70 (4H, m), 7.86-7.00 ( 2H, m), 8.00-8.08 (2H, m), 

0 ( 1 H , s ) , 0 .83 ( 1 H , s ) , 10.08 ( 1 H , s ) 
MS ( EOl-f ) : 4 6h . 8 (M + H) 



Ex amp l e 2 8 



) -N-I!yd r o 



i o i ■ 



P roe. 



ami no ) phi eny 2 ) 
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~--h.i enyj j - j, 4 , 1 , 6m.pt r a h y d r o - 2 H - 1 hi i opy r a i : - 2 - ,.i ce t am i d< 

dioxide (95 mg) 



05, m) , 



4 b f 1 ; 



i , rri j , 



* - ^ (.:H, r: f J=b.0Hz), 2.95-3.26 (4H, m) , 3 



3.5b (1H, in), 3.90 (2H, t: , J-b.OHz) , 7.21 (111, d, 

J-4.0H::), 7.35-7.40 (2H, m), 7.42 (1H, d, 2 -4 . 0Hz ; , 

7.4 7-7.52 (1H, m) , 8.00 (1H, .v.), 8 .85 (III, s) 
v 7 : 469. 1 (M-H) 



10 Exampl e 28 4 

(2S) -N-Hydr- )xy- 2- [ 5- (4- (nieLhanesul t onvldimno) phenyl ) -2- 
r 6ionvl W^b 4, :->, b-t^t rahyclr<:)-2H-td-iiopyrari-2-acotarnide 1, 1- 
diaxide (40 mg ) 

MMR (I)MSO-:j M , 6) : 1 .72-2.00 (4H, m) , 2.34 -2.4 4 (1H, in) , 
15 — ( *H, s), 2.9 3-3.2 3 ( 4 H, m ) , 3.41-3.51 (1H, m) , 

" - 1 - ' (2H, d, 7-7. 3Hz), 7.15 (1H, d, 0-4. 0Hz), 7.31 
-;1H, d, >4.0Hz'i , 7.5 0 (2H, d, 7.0Hz) 
MS ( E2 I- ) : 4 57. 3 f M-H i 



30 



2 0 Examp le 285 

■;25) -M-Hydr< >xy-2- [ 5- ( 4 - ( 2- ( pheny 1 ami noca r bony 1 ) - 
ethenyl ) phenyl ) -l.-rhienyl --3,4,5, 6- 1 e t r ahydro- 2 H - 1 h i opyran- 
?-ace:.amide 1,1 -dioxide (40 mq ) 

UMR (DMSO-d,,, 6): 1.73-2.07 (4H, m), 2.38-2.4 8 (1H, m) , 
25 2.97-3.54 (5H, n ) , 6.8€ (1H, d, J=16Hz), 7.06 (1H, 

dd, 2=8. 0, 8.0Hz), 7.24 (1H, d, 0=4. 0Hz), 7.34 (7H, 
dd, J-8.0, 8.0Hz), 7.56 (1H, d, J=-4.0Hz), 7.61 (1H, 
d, J-lOHz), 7.00-7.75 (6H, m), 8.85 (1H, s), 10.2 
f 1 H , s ; , 1 0 . b ( 1 H , s ) 



f; x 



xampg e j_ 8 k 

;2S) -N-Hydi oxy-2- [ 5- «' 4- (2- ( 4 -me t: hoxypheny 1 am i no- 
carbonyl ) et: henyl ) phenyl ) - 2-t hi enyl 1 - 3 , 4 , a, 0-t. e t r ah yd r o - 2 H - 
tdnopyi an-2-acet amide 1, 1 -dioxide (10 0 mg ) 

NMR ( DMSO-c! n , ft) : 1.72- 2 . 0 7 ( 4 H , m ) , 2 .77-2.4 b { 1H, m ) , 
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1 5 



- ' - : <2H, n), UH, : , 6. B • (1H, d, 

,"'-16Hz), 6.^2 (2H, d, J-y.7Hz;, 7.24 (HI, d, 

• ; • f - H: 0 < 7 * 24-''. 72 ( 8 H , rn;, H.HS (1H, :->), 10.08 
( 2H, s ) , 1 0 . 2 ( 1H, s) 



example 23 7 

(2S) -U -Hydroxy- 2- [ 5- (4 - (2 - ( 4 - f 1 rophenyi ami no- 
carbon yl ) ezhenyl ) phenyl ) - 2 - 1 h j en vl ; - 2 , 4 , 2 , h - t e t r a h ydr o- 2 H - 
thiopyran-2-aoet.ami.de 1, 1 -dioxide (B0 ma) 

NMR (DMSO-d 6 , 6): 1.73-2.07 (411, m} , 2. 27-2. 4b (1H, m), 

2.94-8.5^ (2H, m), b.33 (1H, i, ,2 16Hz), 17.18 (2H 
( 22, 2=3.5., 8.5Hz), 7.74 OMR d, ,T=4.nH7); 7.57- 
' / - 7 ' ; ( 8H ^ m) , 2.85 (1H, s) , 1 0 . '< 721, s), 10.0 {1H 

Exa mple 2 8 8 

(2S) -n-Hydroxy-2- [ 5- (4- (cthy] ca rbonyloxy ) phenyl ) -2- 
thienyl 1 -3, 4, 2, 6- 1 e t r ah yd r o-2 H- 1 h i o Py ran - 2 -ace t am l de 1, 1- 
dioxide (100 mg) 

NMR a>MSO-d 6 , 6) : 1.13 (3H, dd, J=7.b, 7.0Hz), 1.71-2. 07 
(4H, m) , 2.36-2.46 (1H, rn) , 2.62 (2H, ddd, J=7 . 5, 
7.5, 7.5Hz), 2.96-3.52 (5H, rn;, 7.20-7.21 (3H, m) , 
7 -46 2-H, d, J= 4.0Hz), 7.6 8 (2H, d, J=B.5Hz), 8.8 5 
■;1H, s) 
MS (E21-) : 436 (M-H) 



Example 28' 



(253) -N-Hydroxy-2- [5- (4 - ( me t hoxyca rb :)iry 1 aminomet hyl ) - 
phenyl ) -2-t hienyl ] -3, 4 , 5, 6-tet. rahydru-2H-thiopyrdn-2- 
30 acetamide .1 , 1-dioxide (45 mg ) 

NMR (DMSC-d 6 , b) : 1.70-2. Oh (4H, m), 2.32-2.45 (1H, m), 
2 n (5H, rn), 3.3b (3H, si, 4 . 1 ^ (2H, c, 
J-7.0HZ), 7.70 (1H, d, 7- 4 . 3hz • , 7.29 (2H, d, 
2=8. 5Hz), 7.4 3 (1H, d, 42.0Hz), 7 . oO (211, d, 
^ ,-28.5Hz), 7.70 (1H, t , .i:7.UH:), 7.-7 (1H, o), 
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r . > '■) (111, 



MS ( 


E 2 I - ) : 4 


HI (M-H) 




Ex amp J. e 2 


9 0 






. 2S) 


-N- Hydro 


xy-2- [ 5- ( 4- ( 


(jthy 1. c arbo n y 1 me t ho xy ) phenyl ) - 2 - 


t h i e n y 1 ] 


:d 4 , 5, 6- 


t et rahydro-2 


: i - 1 h i opy r a r: - 2 - a ce t am i de 1 , 1 - 


d i c> >: i ci e ( 


1 2 0 nig ) 






UMR 


( [MSO-d,; 


, 6 ) : 0.98 ( 


oil, t. , J-7_2Hz), 1.70-2.07 (4H, 




r: ) , 2 . 3 


2-2 .45 (1H, 


n) , 7 . 54 { 2H, q, J-7 . 2Hzi , 






50 ( 5H, ni) , 


7 - H to (2H, s) , h.Q, (2H, d, 




3-8 . 5Hz 


) , 7 . 1 H ilH, 


d, J- 4 . GHz) , 7 . 34 ( 1H, d, 




2-4 . OH.: 


), 7.SS i2H, 


d, d-H . 5i:) , 8.84 ( 1H, br) 


M2 ( 


E2 1 - . : 4 


5 ■;: (M-H) 




Example 2 


=) ; 








-H-H yd re 


xy-2- [ 5- f 4- ( 


":yc 1 op ropy 1 ami noca rbony 1 - 


m e t h o x y ) p 


hf-ny 1 ) - 2 


-th lenyl 1-3, 


■ 1 , 5 r 6 - 1: e t r a h y d r o - 2: H - r h i o p y r a n - 


2 -are t: ami 


1 , 1-a 


i oxide (70 m 


2 ) 


UMR 


( :>MSO-i r -. 


, 6) : 0.4 6-0 


.51 (2H, m) , 0.60-0.66 (2H, m), 




1.70-2. 


0 / (4H, ni) , 


2.34-2.45 ( IH, m) , 2 . 66-2 . 75 




i 1 H , m ) 


, 2.95- 3 . 5 0 


f 5H, m) , 4 . 4 7 ;2H, s) , n .99 (2H, 




<:; , J 3 . 


5Hz) , 7 . 1 6 ( 


IH, d, J- 4 .0Hz), 7.3d (IK, d , 




I- 4 . 0Hz 


), 7.57 (2H, 


d, ,7 = 8. 5Hz) , 8.15 (IH, br), 




::-.&4 (1 


H , s ) , 2 0. 5 9 


( 1 H , s } 



Example 292 

( 23 ) — T ■ — H ydroxy-2 - [ 5 - { 4 - ( n -p ropy 1 am i nor a rbony 1 - 
iriot-hoxy ) phenyl ) -2- t hienyl 1-3,4,5, 6-ier rahydr d-ZH- thiopy ran- 
2 -aceuamide 1, 1 -dioxide (70 m-.j ) 
30 UMR (RMSO-d^, 6): 0.82 (5H, t, J = 7.5Hz), 1 . 3 1 1 . : 3 0 (2H, 

n) , 1.73-2.07 (4H, m), 2.35-2.4 5 (IH, m), 2.95- 
.3.52 (7H, m) , 4.50 (2H, r>), ''.01 (2H, d, 2-3. 5Hz), 
7.1" (IH, d, J -4. GHz), 7.33 (IH, d, 2 = 4.0Hz), 7.58 
(2H, d, 2=8. 5Hz), 8.11 (IH, br), 8.8 5 (IH, s), 
3 5 10.37 (in, s) 
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( ES I - ) : 4 7 9 M-H ) 



••;>: ; : ri;r. i o 8 C H 

( 23 ) -N-Hydroxy-2 - [ 3- ( 2 -hyd r oxypheny 1 ) -2-t.hieny 1 ! - 
5 3 , 4 , 2 , 6-tet rah yd > o-2 H- 1 hi opy ran- 2 -acet am de 1 , I -diex ide (120 
mq ) 

NMR (DMSO-d ti , 6): 1.70-2.02 (4H, m), 2.36-2.42 ;1H, m), 

2.92-3.50 (5H, m ) , 6.7 1-6.74 (1H, rn), 7.00 (1H, s), 
7.0b '1H, i, 3-8. 0Hz), 7.17-7.77 (22, n3 , 7.39 (1H, 
10 u, J-4.0Hz^ 8.83 (1H, s) f 0 . 65 (12, s), 10.60 (1H, 

o ) 

M2 ( E5 I - : ^ n ■' M - H ^ 
Ex amp i e 2 q 4 

15 (23) -N - Hydroxy - . : - [ 3- ( 3 - but. y 1 am i noca rdony 1 ami no ) pheny 1 ) - 

2 - 1 h leny 1 ] - 3 , 4 , 3 , G - 3 e t rah yd r o - 21 1 - t:h i opy ran -2 - acet amide 1,1- 
di oxide (17 0 mq ) 

NMR (DMSO-d t -, 6): 0.90 (3H, del, 3 = 7.2, 7.2Hz), 1.27-1.37 
v2H, rn) , 1.37-1.4 7 (2H, rn ) , 1.70-2.05 (4H, m) , 
2 0 3.37-5.4 5 (III, m), 3.95-3.30 (7H, m), 6.16 ( 1 H , dd , 

,1 = 7.0, 7.0Hz), 7.17-7.28 (4H, m), 7.37 (1H, d, 
,f-4.0Hx), 7.8 4 (111, s), 8.55 (1H, s), 10.6 (1H, s) 
MS (E5 1 - ) : 478 (M-H) 

2 5 Example 295 

;2S) -N-Hydroxy- 2 - [ 5- { 3- ( l-naphtyl ) am i noc a rbony 1 ami no ) - 
pheny J ) - 2 - thieny i. ] - 3 , 4 , 5 , 6- 1 er rahydro-2H-t.hi opy ran -2 - 
acetanide 1 , 1 - d L o x l d e (230 mg ) 

NMR (DMS2)-d-, (V) : 1.72-2.07 (4H, m), 2.38-5.47 (1H, rn; , 
30 3.95-3.31 (3H, m), 7.35 (1H, d, J-4.0Hz), 7.29- 

7.37 (3H, m) , 7.4 4 (1H, d, 3-4. 0Hz), 7.47-7. 68 (4H, 
m) , 7.74-7.^6 o 3d , m), 3.02 ( 1 H, d, d 8 . 8H z ) , 8.15 
( 1 H , d , 5 . diz ; , 8.85 ( 1 H , s ) , 9.27 ( 1 H , o ) , 1 0 . o 
( 1 H , s ) 

3 5 M5 ( E3 1 - ) : 1*4 8 f M-H ) 
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Fi x ample 9 9 0 

(2S) -N-Hydroxy-;> [ 5- (3- (al ] y 1 ami ncca r bony 1 am i no ) ~ 
phenyl ) -2-thieny 1 1-3,4,5, 6 - 1 e t r a h y d r o - 2 H - 1 h i o p y r a r i - 2 - 
5 acetamide 1 , 1 -diox l de (200 mg ) 

NMR (DMSO-d 6 , 6): 1.70-2.07 (4H, m), 2.36-2.45 (IH, m), 
2.96-3.25 (5H, rn), 3.72-3.70 (2H, m) , 5.02-5.19 
< 2 H, m.- , 5.30-5.9^ (i H , m) , 6.29-6.32 (1H, m) , 
7.18-7.26 (4H, m), 7.38 (IH, d, J-4.0Hz), 7.84 (1H, 
10 s) , 8. 6R (Hi, s), 10.6 (IH, s) 

MS (EGI- ■> : 4 62 (M-H) 

Example 2 97 

(25; - N -bed roxy - . [5- 23- ( l sobu t y 1 ami rioca rbony 1 ami no ) - 
15 phenyl ) - 2 - t h i eny :. 1 -3, 4, 5, rdhydr o-2H-rhiopyran-2- 

acetamide 1 , 1 -dioxide (170 mg ) 

NMR {[)MSO-d l5 , ft) : 0.88 (6H, d, 2-6. 6Hz), 1.65-2.07 (5H, 

m > * 2.40-2.47 ( LH, n), 2.94 (2H, dd, J=6. 5, 6.5Hz), 
5.00-3.50 (5H, m) , 6.23 (1H, dd, ,7=6.5, 6.5Hz), 
20 7.17-7.20 (3H, m), 7.37 (IH, d, J=4.0Hz), 7.84 (1H, 

, 8. 54 ( 1H, s) , 10.6 (1H, s) 
MS (ESI- i : 47 h (M-H) 

Exam ple 298 

25 < 2S ) "N- Hydroxy- 2- [ 5- ( 3- f eye 1 obex y lmet hyi am l ncca rbony 1 - 

amino) phenyl) -2-t.hienyi ] -3, 4, 5, 6- 1 et r ahydro-2H- th iopyran-2 - 
acetamide 1,1 -dioxide (110 mq) 

NMR (DMSO-d 6 , b) : 0.83-0.95 (2H, m), 1.11-1.25 (3H, m) , 
1.60-1.75 (OH, m) , 1.88-2.07 (4H, m } , 2.37-2.45 
30 (IH, m) , 2.93-3.07 (40, m) , 3.08-3.30 (3H, m), 

6-— (IH, br), 7. 19-7. 28 (4b, m), 7.37 (IH, d, 
2 - 4 . 0 H z ) , 8.93 ( 1 H , s ) , 10.6 ( 1 H , s ) 
MS (£51-) : 518 (M-H ) 

8 5 Examp j e 2 9° 
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(73) -N -Hydr :>xy- 2 - [ 5 - (3- { . -mot hoxyet. h y 1 am i noca rb Dn y 1 - 
ammo) phenyl } -2-thlenyl ] -3, 4 , a, f.-tet rahyd ro-2H- th i Dpyr an-2- 
acet anode ! , 1 -d i :>x i no (150 mq ) 

NMR (0MS0~d o , 6): 1.71-7. Ob (4H, m), 2.37-2.46 ilH, m) , 
5 .'.95-3. 01 (2H, m) , 3.05-3.25 (3H, m) , 3.28 (3H, s), 

>- 35-3. 5 1 (4H, m) , 6.21-6.25 (IH, m) , 7.16-7.25 
(4H, no, 7.37 (1H, d, J-LOHz) , 7.83 <1H, a), 3.68 
<1H, s:, 8.^9-8.86 (IH, br) f 10. b (1H, s) 
MS (ESI- ! : -18 0 (M-H) 

1 0 

Exarrpl - 80c 

(2S) -N- Hydroxy- 2 - [ 5 - ( 8- (N -methyl - N-ethyl amino. ::ar bony 1 ) - 
amino) phony 1 . -2 - ■ h l enyl ] -3 , 4 , a , 6-t ot: r ahydro-2H- thiopy ran -? - 
a c e t a m d o I , 1 - d i > x i d o (55 mq ) 
lb NMR (PMSO-d^, f>) : 1.08 (3H, z, J=7.0Hz) , 1.70-1 .08 (4H, 

™) / 2.37-2.4 5 (IH, m), 2.94 (3H, s), 2.97-2.54 (7H, 
m) , 7.70 ( 1 H , d, .7=4 . GHz) , 7.25 (2H, d, .T-tf.0Hz) , 
7 - 3 ; (HI, d, J-4.0Hz), 7.45 (2H, d, J=8 . 0Hz) , 7.84 
(IH, s , 3.8 4 (1H, s) , 10. 5 9 (1H, s) 

2 0 MS (ESI- ) : 4 6 4 (M-H) 



Example 301 

(2S) -N-Hydroxy-2- [5- (4- (2- (N, n -d ime t h yl ami noca rbonyl ) - 
ethenyl ) phenyl ) -2-thienyl ] -3, 4 , 5, 6-t.et rahydro-2H- thiopyran- 
2-acetamido 1 , 1 -dioxide (180 mg ) 

NMR ([>MSO-d K , 6); 1.70-2.08 (4H, m) , 2.37-2.45 (iH, m) , 
3-93 (5H, s), 2.94-3.10 t 2H, m), 3.17 (3H, s), 
'■-18-3.5 3 (l-.H, m) , 7.2 0 (IH, d, J- 4.0Hz), 7.2 5 (IH, 
d, J- 16Hz), 7.4 5 (IH, d, 2-16Hx), 7.5 5 (IH, d, 
.7 = 4. OHx), 7.66 (2H, d, J-3.5Hz), 7.75 (2H, d, 
2= £.5Hz), 8.6 4 ( 1 H , br) , 10.60 ( 1 H , s) 
MS (H7 .! - ) : ^61 (M-H ) 



E xample 30 2 
3 3 (23) -N-Hydroxy-2- [5- f 4- ( 



- ( l sopropy 1 am i noca r bony 1 ) 
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etheny : ) phenyl ) - i-thien y i ] -3, 4, 5, o-tet rahydro-2H-thiopyran- 
2 -ace t. amide I, I -dioxide (110 mg) 

NMR (DM30-d o , 6): 1.1] (oil, d, 2-6.5Hz), 1.72-2.07 (4H, 
™), 2. 36-2.44 (1H, rr.) , 2.^7-3.52 (5H, rn ) , 3.40- 
4.00 (1H, in), 6.o2 (1H, a, J=16Hz), 7.2 3 (1H, d, 
2-4. OHz) , 7.40 (1H, d, J=lbHz), 7.55 (1H, d, 
J-4.0Hz), 7. 58 (2H, d, 2-8. 5Hz), 7.69 (2H, d, 
: - - . 211 z7) , 7.22 (in, d, J-RSHzi, 10.6 (1H, s) 
MS (E3I-) : 4 75 ( M - H ) 

0 

Ex amp 1 e 3 0 3 

( 2 3 ) -N-Hyd r .)xy - 2 - 5 - ( 4 - (2 - (propyl dminocarbonvl ) - 
ethenyi ; phenvl ) - :-t:hienyl ] -3 , 4 , 5, 6- 1 et r ahydro- 2H - t; h 1 opy r an - 
2-acetam.ide 1 , I -d i ox i do (170 mg ) 

NMR (0M3O-d r) , 6) : 0.82 (3H, :, 2-7. SHz), 1.47 (2H, q, 
J = ' ? -^22, 1.70-2.07 (4H, m), 2.35-2.45 <1H, m), 
2.96-3.55 (711, m), 6.65 (1H, d, J- 16Hz), 7.23 (1H, 
d, 4 . OHz > , 7.4o (1H, d, J=16Hz), 7.55 (1H, d , 
3=4. OHz ), 7.60 (2H, d, J=8 . 5Hz) , 7.69 (2H, d, 
0 J=2.5H'o, 8.10 (1H, t, J = 7 . OHz) , 10.6 (1H, s) 

MS (E31-) : 475 (M-H) 

Exarnp 1 e 3 0 4 

(2S) -U -Hydroxy- 2- ! 5- (4- (me t hy 1 and noca rbony 1 oxy ) phenyl ) - 
5 2-thienyl ] -3, 4,5, 6-tet rahyor o-2H- t h ic pyran-2 -ace: amide 1,1- 
di oxide (150 mg ) 

NMR (0MSC)-cl t , 6): 1.71-2.05 (4H, m) , 2.35-2.45 (1H, m) , 

2 -^ ] d, 0=4. 5Hz), 2.95-3.51 (5H, m), 7.15 (2H, 

d, 0-8. 7Hz), 7.21 (1H, d, J- 4. OHz), 7.4 5 (1H, d, 
^ 2=4. OHz), 7.63 (2H, d, 7"8.7Hz), 7.65-7.68 (1H, m), 

2.85 < 1 H , s ) , 10.6 ( 1 ri , s ) 
MS ( ESI- ) : 4 77 i M-H ) 

3 025 

> -N-Hydrc xy-2- [ 5- { 4 - (etr.yl ami nocarbony 1 oxy ) phenyl ) - 



Ex amp 1 e 

(2 
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• -th.i eny \ I — ■ , 4 , 6 , h- t ot. r a h yd rc r- 2 f 1 - t hi opy r an - 2 - ace t. ami de 1,1- 
d.i oxide (13 0 rnq ) 

NMP (E>MS:>-d 6 , 6): 1 . 08 (3H, dd, 3-7.2, 7.2Hz) , 1 .71-2.05 
;4H, m», 1.85-1.96 (15, :n ) , 2.95-3.30 (6H, m), 
2 .4 1 - 3 . 5 3 ( 1 H , m.i, 7 . 1 2 ( 2 H , d , J ■ 3 . 7 Hz) , 7.2 C ( 1 H , 
d, JM.OHz), 7.43 (1H, d, .7-4. GHz), 7.63 (2H, d, 
3-8. 7Hz), 7.80 (1H, dd, 0-7.C, 7.0Hz), 8.85 (1H, 
r.) , 10.6 (1H, s) 
M7 (ESI — i : 4 3 1 (M-H) 



Ex amp i e 3 0 6 

(23) -Ii-Hydr< >xy-2- [ 5- ( S-ac^t yi -2-thienyl ) - 2-thienyl 1 - 
3, 4, 5, r f e r rcihydro-2H-thiopyrari-/!-acet amide 1, 1 -dioxide (20 
mg ) 

13 NMR ( PMSG-d,. , h) i 1.68-2.07 (4H, mi), 2.35-2.4 5 (1H, m), 

-1.5:; (3H, s), 2.' : t5-3.5 3 (5H, m), 7.21 (1H, d, 
T-4.0HZ), 7.44 (1H, d, J-LOHz) , 7.3d (1H, d, 
3-4. 0Hz), 7.9 1 (IH, a, J=4.0Hz), 8.85 (1H, s) 
MS (E3I- ) : 4 12 (M-H) 

2 0 

Trie following compounds were obtained in a similar 
manner to that, o; Example 166. 



Examp.l e 3 0 7 

:3 (23) -M-Hydroxy-2 - [ 5- ( 4 -me L hoxya ce t oxy ) phenyl ) -2- 

t. hieny.1 ] -3, 4,5, 6- ret rahydro-2H- 1 hiopyran-2-acet amide 1 , 1- 
dicxide (100 rnq) 

NMR (0MSO-d t :, 6): 1.71-2.05 (4H, m) , 2.36-2.4 5 (IH, m) , 

2 . 9 7 -73 . 2 8 ( 4 H , m ) , 3.41 ( 3 H , s ) , 3.42-3.51 ( 1 H , m ) , 
>>0 4.3o (2H, s), 7.21 ( 1 H , d, 0=4. 0Hz), 7.22 (2H, d, 

J-&.3HZ), 7.48 (IH, d, J=4.0Hz), 7.70 (2H, d, 
3-8 . 5Hz) , 8.84 ( 1H, s) 
MS (ESI- ) : 4 S2 (M-H) 



Ex amp 1 - 



3 0 8 




3 0 
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(2S) -N-Hydroxy-2- [ 5- (4- [ e 1 hoxyca rhony 1 oxy ) phenyl ) -2- 
t hi eny I ] - 3 , 4 , 5 , 6- t:et rah yd r o-2H- 1 hiopy r an -2 - ace t amide 1,1- 
di oxide (80 mq) 

NMR (RMSO-d^, ft): 1.3: (3H, dd, 0=7.2, 7.5Hz), 1.70-1.93 
5 (4H, itij, 2.36-2.4 7 ; 1 H , mi, 2 . 9 7 - 3 . 5 1 (5H, m) , 

4.27 (2H, ddd, 3-7.5, 7.5, 7.5Hz), : ? . 2 1 (1H, d, 
0-1. OH;;), 7.30 : 2 H , d, J-3.5Hzj, 7.4 9 (1H, d, 
0-4 . OH::) , 7 . 60 = y H , d, J- 3 . 1 H:: ) 
M3 (E2I- i : 4 52 (M-H) 

1 C 

L'ixampO? 3 0 ' 1 

( 2S ) -I : -Hydr< • :•: y - 2 - [ 5 - ( 4 - ( cyclop ropy! ca r bony 1 oxy ) phenyl ) - 
2-t hienyl ] - 3 , 4 , 5 , 6- cet. rahy :iro-2H-th iopyran-2 -acet an ice 1,1- 
d i.oxi de ( 1 1 - : 0 mg i 
15 NMR C.WSO-d,,, ft): 1.03-1.06 (411, r; ) , 1.70-2.05 (5H, 

n j , 2.36-2.47 CM, mj , 2 . 9 5 - . 5 1 J5H, mi, 7.17- 
7.2i ( <H, m) , 7.4 6 ilH, d, J-4.0Hz), 7.66 (2H, d, 
0-3. 5Hz), 3.8 4 •; ■ H , s), 10.5- \ i H , s) 
MS (E3I-) : 448 (M-H) 

2 0 

Exam ple 31 1 ' 

(23) -Ti-Hydrexy-2- ; >- (4- (ot hoxyca rbonylmethoxy > - 
phenyl ) -2-ohieny 1 ] - \ , 4 , 5, 6---tetrrahydro-3H- rhiopyran-2- 
acG:amide '! , 1 -d i oxide (150 mg ) 
25 NMR (r>M30)-d n , ft): 1.22 (3H, t, J="'.2Hz), 1.70-2.07 (4H, 

ni) , 2.35-2.45 (1H, m), 2.95-3.52 (5H, m) , 4.17 (2H, 
o, J-7.2Hz), 4.82 (2H, s), 6.9"' (2H, d, J=8.5Hz), 
7.16 (1H, d, J-4.0Hz), 7.34 flH, d, J-4.0HZ), 7.56 
(2H, d, J-8.5Hz , 3.33 (1H, a), 10.6 (1H, s) 



Exampl e 3 1 1 

To a solution of 0 . 5M 4 - chl or ophe.oyl isocyana t e (192 mq) 
in dichlor'.'iTieihaiie (2.5 ml) was added i J- [ 2 - [ 2 - ( 5 - ( 3 - 
ami nopheny 1 ) - 2 - t h i eriy 1 ) - 1 , .1 - dioxo - 3,4, 5 , 6 - 1 e t. rah y Or o-2H - 
thiopyran-2-yl ] acetyl 1 hydr oxylami ne t r i t y 1 crowns ( 26 jtimol , 
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13.2 j^mo! / crown x 2) . Th^ j reactior; mixture was left 
overnight, at ambient temperature. The crowns were washed 
w i t hi N , N - d i me t h y 1 f o r ma m i d e , me t In a n o 1 a n d d i c hi 1 o r ome t h a n e , 
successively. The crowns were- treated with 3 2 

l ) t r i f 1 uor oacet i c acid :. n di ch 1 o rc-me t ha ne tor 1 hour at 

ambient temperature and removed from the solution. After 
the solution was evaporated under stream of nitrogen, the 
residue was purified by reverse phase HE'LC ( 0 . 1 'I 
t r i f 1 uor oacet i c acid z r\ aoetoni: role, 10-402 Gradient) to 

0 give (23) -12- hydroxy - 2 - [ 2 - (3- ( 4 -ch 1 o rophenylami nocarbonyl - 

am i n o ) p h e n y 1 ) - 2 - 1 h i e n y 1 j - 2 ,4 , 3 , r - t e t r a h yd r o - 2 H - t: h i o pyra n - 2 - 
acetami dt.- 1 , 1 - d i ox r de f 1 . 0 rnq ) os j white powder . 
M3 (E:i+i : : - c 1 . (M+H + tIH-, ) 

3 T.ne fcTlowi r.c compounds were obtained in substantially 

t he s a me ma nner a s t h a t o f E x a mp 1 e 311. 

Example 311' 

( 23) -N-Hydroxy-2 - [ 3- ( 3- ( n-phen y 1 amm :>sa rbonyl amino ) - 
0 phenyl ! -2 - 1 hi eny 1 ] - 2 , 4 , 2 , 0 - h e t r shy :i re- 2 H- t h i opyran-2 - 
acetamide 1,1- dioxide (1.2 rng ) 
M3 (E2I- i : 4 92. 3 (M-H) 

Ex amp) 1 o 3 1 3 

3 ( 2 3 ) -n-Hydr oxy-2- [2- (3- ( n - hex y 1 ami no sa rbonyl ami no ) - 

phenyl ) -2-t hienyl ] - 3, 4 , 3, 0- 1 et rahyd r o- 2H-t h iopyran-2- 
acetani do 1 , 1-dioxide (3. 0 mg ) 
M3 { E 3 1 - ) : 2 0 0.4 ( M - H ) 

0 Ex ampl e 314 

{ 2 3) - 1 J - H y d i" : > x y - 2 - [ 3 - . 3 - ( 3 - o h 1 o r o p n e n y 1 a in inocarbo n y 1 - 
amm o ) p n e n y 1 ) - 2 - t h L e r i y 1 ] - 3 , 4 , 3 , 0 - 1. e t r a h y d r o - 2 H - 1 h i o p y r a n - 2 - 
acetamide J, 1-dioxide (1.3 rng) 
MS ( E3 I + ) : 3 3 0.7 ( M M [ + t J H ^ ) 

3 
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Ex a mp ! • 3 1 5 

(23) -N-Hydroxy-2- i 5 - ( J > - ( ( ( R ) -2 - am l no - 2 -prion y 1 a ce t y 1 ) - 
amino) phenyl ) - 2-th i.enyl J - 2 ,4 , 5 , f> - 1 et r a h y d r o- 2 H - L h i opy r a n - 2 - 
acetami.de : , I-dojxide hydroeh lor ide (76 mg ) was obtained in 
3 a similar manner to that of Example 24. 

NME (bMS<)-d t :, 6): 1 . b4-2. 11 ( 4 H , m) , 2.32-2. 98 (1H, m) , 
2.8 7- 3.62 (5H, m) , 5.30 (1H, br s) , 7.22 (1H, s) , 
"'.34-7.82 (10H, rro , 7.97 (1H, s), 8. 91 (2H, br s) , 
: 0 . no ; 1H, br s) , 11.27 (1H, s) 
10 MS (ESI + \ : 714 (M+H) 



! 2 7> : -IJ-Hydr >x y - 2 - ; 7 - ( s - ( 3 - ( benzoyl amino ) - 
propiony 1 anm > ) phenyl - -2- thi enyl 1-3,4,3, 6»tetrahydro-2H- 
thiopyran-2-a -etamide 1,1-dioxide (96 mg ) was -obtained in a 
similar mariner t > that of Example 199. 

NMR (PMSo-d^, ft): 1.64-3.10 (4H, m), 2.37-2.48 (1H, m), 
2. 5;--2. 7b (2H, m), 2.88-3.36 (9H, m) , 7.21 (1H, br 

, 7.20-7.64 (8H, m) , 7.84 (2H, br s), 8.03 (1H, 
r r ,. ) , 8 . 64 (IE, br s) 
MS (ESI- : : 754 (M-H) 



Exampl e 3 IS' 

{ 2S) -K-Hydroxy-2- [ 5- ( 3- ( 3- ( e t hy .2 ami noca rbony lami no ) - 
25 propionylamin. •) phenyl ) -2-thienyl ] -3, 4 , 3, 6-tet rohydro-2H- 

thiopyran-i-aeetamide 1, 1-dioxide (98 mg! was obtained in a 
similar manne: to that of Example 199. 

NMR (RMSo-ci,,, ft): 0.96 (3H, t, J---7Hz.), 1.69-2.10 (4H, 
nd , 2.33-2.48 (1H, m) , 2.60-3.64 (11H, m) , 7.19 
30 ' 1H, d, J-3Hz) , 7.28-7.51 ( 3H, m), 8.04 (1H, s) 

MS i ES I - ) : 52 ] (M-H } 



E x amp 1 e 3 1 8 

{ 23 ) -N-Hydroxy-2- { 5- ( X- ( 3- ( me t ha ne s u 1 f on y 1 ami no ) - 
propi onyl amino) phenyl ) - 2-th Leny.l j - 3, 4 , 5, 6-tot rahydro-2H- 
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t. h : o p y ran- / - a c e t a m i d e 1, 1 -dioxide 
similar manner to t.hat of Example 
NMR (DM30-d b , 6): 1.22-2.12 
2. 22 (2H, t, J-lWz) , 2. 
rn) , 7.06-7.16 ( 1H, m) , 
'■•33 (2!I, m) , 7.40 ( 1 H, 
rn ) , 3.01 ( 1 H , s ) 
MS (E21- ) : 22 8 (M-H ) 



(24 mq) was obtained in a 
1 c > 9 . 

(4H, m) , 2. 32-2 . 4 9 (II!, m) , 
9^ ( 3H, s } , 2.94-3.62 { 7H, 
7.22 (1H, d, J=3Hz), 7.33- 
d, J=3Hz ) , 7 . 43-7 . 52 ( 1H, 



(2S) -Ii-Hydroxy-2- [ 2- ( 3- ( ( 4 - p i pe ridiny Loxy) acetyl ami no ) - 
phenyl) -2-i hienvl 1-3,4,2, 6 - 1 e t. r a h v d r o - 2 H - 1: h i o oyran-2- 
acetamide I , 1 -di ox 1 de hydrochl orid-: (53 mq) was obtained 
f rem ( 23 ) -N- { . -t.e* rahydropyrany i oxy ) - 2 - [ 5 - { 3 - ( ( 1 - t er t - 
but oxyca rb : >ny 1 - 4 -pi per id iny loxy ) a ce t y 2 ami no ) phenyl ) -2- 
thieny 1 ] - 3 , 4 , : > , 6-t et r a h yd r o-2 H - t h i opy ran-2 - acet amide 1,1- 
d l o x i d e in a s 1 rn i 1 a r m a n n e r r o t ha 4 : of E x a mp 1 e 2 4. 

NMR (y>MSO-d b , 6): 1.68-2.11 (KH, m) , 2.34-2.98 (1H, m), 

2.B9-3.56 (8H, m) , 3. 66-3;. 80 (1H, m) , 4.14 (2H, s), 
" ; . 11.-7. 62 (5h, m) , 3.00 {1H, s), 8.83 (1H, s), 
i 1 - £ 3 (1H, s) , 10. 60 ( 1H, s) 
MS (E21 - ) : 32 2 ( M ■+■ H ) 



The f o] lowma compounds were obtained in a similar 
manner to t :uv or Examp le 89. 



Ex amp) 1 e 32 0 

(25) -N- ( 2 -Tet. rahydropyrany loxy ) - 2- [5 - (4- 
(methanesul f ony] ammo) phenyl ) --2-thionyl ] -3, 4 , 5, 6-tetrahydro- 
2H-thropyran-2-acetamide 1, 1-dioxide (70 mq) 

NMR (01021 . , 6): 1.22 (2H, br), 1.40-1.4 9 (2H, m), 

1 . 6 4 - 1 . ^ .3 (2H, m), 1 . 9 4 f2H, br ) , 2.10-2.20 (2H, m; , 
2.16-2. 10 (2H, m), 3.00 (2H, s), 3.06-3.10 (2H, m) , 
3-12 ( 2 H , br), 3.33-3.21 (IE, m ) , 3.63-3.74 (111, rn) , 
] - c " • (1/2H, br), 4.82 (1/2H, br), 7.01 (111, br), 
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Mo 



';.::-.! ( 3H, m • , 7.4 7 ( 

, I ,7 7, s), 8.32 (1/27, s) 
:7' j - ; : 34 1. 4 (M-H ) 



a , 



J - 7 . r )Hz) , 



5 Example 32 1 

( 2S ) -N- ( 2-Tet rah yd r opy r anyloxy ) -2 - [ 5 - ( 4 - 
( mot hoxyca rbony lami nome t by ] ) pheny] ) -2-thienyi ] -3,4, 5, 6- 
t etrahydro-2H-t h i opy r an-.": -acetamide 1 , 1-dioxide (80 mg ) 
NMR (2M30-O-, 6): 1 . 3 7 (6H, m), 1. 6 9- 1.8 1 (2H, m), 
10 1.82-2.07 (3H, n), 2.33-2.45 (1H, m), 2.90-3.50 

(6H, mi , 3. F-7 (311, s) , 3.77-3.88 (1H, m), 4.20 (2H, 
a, ^V.uiiz, , 4.40, 4.70 (Hi, c) , 7. 20-7. (]H, m), 
7.78 (2H, d, 7-8. 6Hx), 7.41-7.43 (1H, m), 7. 61 (2H, 
d, J--0 . !)Hz. , 7 . 77 UH, t , 0-7 . 0Hz) 
1 0 MS (ESI -i : 7 3 7 (M-H , 



Example 32 2 

( 2 S ) - N - (2-Tet: rahydr opyranyloxy) - 2-[5-(4- 
(cyclop ropy 1 ca r be n y 1 ox y ) phenyl ) -2-thi eny 1 ] -3, 4 , 5, 6- 
20 tetrahydro-2H--thiopy ran-2 -acetamide 1, 1-dioxide (15 0 mg ) 

NMR (DM30-d ( :, b) : 1.03-1.07 ( 4 H , rn) , 1.39-1.64 (6H, m) , 
1.70-2.05 (511, m) , 2.35-2.4 5 (1H, m) , 2.90-3.51 
(bH, m) , 3.~!5-3. 90 (1H, m) , 4.4 5, 4.7 5 (1H, s), 
7.02-7.05 (OH, m) , 7.1? (2H, d, J==8.5Hz) , 7.44- 
2 5 7 . 4 7 ( 1 H, m) , 7 . 77 (2H, d, J • 8 . 5Hz) 



Ex amp 1 e 3 2 3 

{ 23 ) -N - (2-Tetrahydrcpyranyloxy) -2- [ '5- (4- 
(ethoxycarbonylmethoxy) phenyl ; -2-thienyl ] -3 , 4 , 5 , 6- 
3 0 tetrahydro-7H-t hi opy ran -2 -acetamide 1 , 1 - di oxide (22 0 mg ) 

IJMR (DMSO-d ( -,, 6): 1.22 (3H, t, 3 = 7. 0Hz), 1.35- 1.62 (6H, 
m) , 1.6o-2.03 (4H, rn) , 2.75-2.4 5 (1H, m), 2.90- 
3.00 (bH, rn), 3.7 3-3.90 (Hi, m) , 4.18 (27, q, 
0-7. 0Hz), 4.45, 4.7!) (17, s), 4.82 (2H, s) , 6.98 
5 5 7.71, d, 7-8 . 5Hz) , 7. 16-7.21 (1H, rn ; , 7. 87- 7. 36 (III, 
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m ) , / - ^7 (2H, d, J=S . 5Hz ) 

Example 324 

(2S) - N - (2-Tetrahydropyranyloxy) -2- f 5- (4- 
5 (ethylcarbony Liner hoxy) phenyl ) -2-thi.enyl ] - 3, 4 , 5, 6-tetrahydro- 
2H-thicpyrari-2-a-:etamide 1, 1 -dioxide (200 mg ) 

NMR (5)MSO-d 6 , 6): 0.98 (3H, t, J«7.2Hz> , 1.35-1.65 (6H, 

rn >' 1.67-2.05 (4H, m), 2.32-2.4 5 (1H, m) , 2.54 (2H, 
q, J=7.2Hz), 2.90-3.50 (6H, m) , 3.74-3.89 (1H, m) , 
10 4.4 5, 4.7 5 !IH, s), 4.8 6 (2H, s), 6.9 5 (2H, d, 

J=8.5Hz.), 7.16-7.20 !1H, rr. ) , 7.31-7.35 (1H, m) , 
7 .5 5 (2H, d, 0-3. 5Hz) 

Exampl e 3 2 5 

15 -N- (2-Tetrahydropyranyloxy) -2- [ 5- (4- 

(cyclopropylaminocarbonylmethoxy ) phenyl ) -2-thienyl]-3, 4 , 5, 6- 
tetrahydro-2H-th ■ opyr 3n-2-acet.an.Ldo 1 , 1-dioxide (140 mg ) 

NMR (L>MSO-d (( , ft): 0.4 5-0.50 (2H, m), 0.60-0.65 (2H, m) , 
1.35-1.65 (6H, rr) , 1.70-2.07 (4H, m ) , 2.35-2.45 
(1H, mj, 2.65-2.74 f 1 H , m), 2.90-3.50 (6H, m), 
3.75-3.90 (1H, m), 4.4'/ (2H, s), 4.4 5, 4.75 (1H, 
3 >' 6 - d, J=8.5Hz), 7.15-7.20 (1H, m ) , 

7.30-7.35 (1H, m) , 7.53 (2H, d, J==*.5Hz), 0.15 (1H, 
br), 11.20 (1H, s) 

Exampl e 32 6 

(23) -N- (2 -To trahyd ropy r any loxy) -2- [5- ( 3 - hydroxypheny 1 ) - 
2-thienyl ] -3, 4 , 5 , 6-tet:rahydro-2H-thiopyran-2-acetamide 1,1- 
di oxide (20 5 mg ) 

NMR f[)MSO-d b , 6): 1.35-1.64 (6H, m) , 1.60-2.05 (4H, m), 
2.35-2.45 (1H, m), 2.90-3.50 (6H, m), 3.75-5.90 
<1H, rn) , 4.4 5, 4.75 (1H, sj, 6.70-6.73 (1H, m), 
7-00-7.07 m) , 7.16-7.21 (2H, m), 7.35-7.40 

< 1 H , rn ) , 9.61 ( 1 H , s ) 



2 0 



3 0 
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i n 



2 5 



Ex amo I e i 2 7 

( 2 3) - N - (2-Tet.rah yd r op y r a n y 1 ox y ) - 2 - [ 5 - ( 5 - a oe t y 1 - 2 - 
1 •'• ^ r ^o' ■ ) " 2-tnienyi j -3, 4, 5, < - t . ♦ r ^hydr ,-2H- t. hi opy ran-2 - 
arotanide 1,1-dioxide (100 mg) 

MMR («:DCJ^, 5): 1.43-1. 7b (*-,h, m), 1.85-1.98 (2d, m), 

.0 5-2.2 5 (2H, m) , 2.28 f 3H, s) , 2. 63-2. Hb (2H, m), 
3.95-3.17 (4H, rn) , 2.95-3.61 (IH, m) , 3.65-3.82 

ilH, n) , 4.51, 4.8 3 i]H, s), 7.18 (2H, d, ,7- 4.0Hz), 
7 - : - v flH, d, J-4.0Hz), 7.64 (IH, d, n-4.0Hz), 7.70 

•Id, d, '- 4 . 0Hz } 

Ex a mo 1 e 32b 



{ 2 3 ) - I J - ( 2 -Ter rah yd ropy r an y l<">xy ) -2 - [ 5- { 4 - 
armnoearbony Ipheny i ) -2-thier.yl j - .-: , 4 , 5, n-tet rahydro-2H- 
ir) thiopvran-:'-acpram]de 1 , 1 - cl l ox i do (4'^ nq) was obtained irom 
(2S) -N- (2-t etrahydropyranyloxy) - [ 5- ( 4 -ca rboxyphenyl ) -2- 
thienyl ] -3, 4, 2, 6- t ^ t r a h yd r o- 2 H - t n l opy ra n - 2 - a ce 0 am i do 1, 1- 
di oxide ( 1 :■: 3 mq ) in a similar manner to that o: Example 32. 
MMR (CDCI3, 6): 1.45 (2H, br ) , 1.63-1.68 (2H, m), 1.94 
20 • 2H, br), 2.08-2.17 (2d, m), 2.30-2.30 (2H, m), 

5.00- 3.22 (411, m) , 3.20-3.47 ( 1H , m) , 3.68-3.76 
■■IH, n) , 4.55 U/2H, br), 4.85 (1/2H, br), 7.43- 
7.37 (5H, n) , 7.63-7.?f- (3d, m) , 7.75-7.30 (1H, m) 
MS (Ef-M : 4 93.6 (M + H) 



Example 3 2 c * 



1 23) -N- ( 2-Tet rahydropyrany 1 oxy ) -2-[5-(4- 
(benzylaminooarbonyl) phenyl ) -2-1 hienyl ; -3, 4 , 5, 6- 1 e t r ahydro- 
2F!-thiopyrar:-2-acetamide 1, 1 -dioxide (85 nig) was obtained in 
30 a similar manner to that of Example 328. 

NMR (CDCl-j, 6): 1.51-1.60 (2H, m) , 1.70-1. 7a <4H, m), 
1.89-1.90, (2H, m) , 2.08-2.18 (2H, m), 2.70-2.83 
<-H, br) , 2.97-3.14 (4H, m , 3. 40-3. M (IH, m), 
* • 7 - - ■■ - 0: (Id, mj , 4.60-4.63 (2d, m), 4.68 (1/2H, 
3 r ' J ^r), 4.84 (1/2H, br), 7.70-7.37 (7H, rn ) , 7. 56-7.8 3 
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£'?*:, m } 

MS ( E3 : - ) : 581.2 (M-H ) 

The i o .1 Jowinq e o m p> < j u n d s woru o b tai n e d in a s i ir. i I a : 
manner to that, of ExampLe 130. 



1 0 



15 



Ex amp. 



;3 0 



- (3- 

, 4 , 5 , 6-tet.rahydro- 
nig ) 



(22) -! J - ■. 2 - Te t. r ahyd r opy rany 1 oxy ) -2 - f 3 
{ etho>:ycarl:>onyl ammo ) phenyl ) -2-thienyl ] 
2H- thiopyran-2-acot ami de 1, 1 -dioxide ( 1 9 C 

MMR (ODCl-^, 6): 1.34 (1H, t, J=7.0Hz), 1.46 (2H, br} , 

(4H, m) , 1.94 f 2 H , hr), 2.07-2.20 (2H, 



MS 



in; , .:.6/-2.38 (2H, m), 3.0 b (211, s), 3.11-3.16 (2H, 
m) , 3.3 e 248 (1H, m), 3.60-3.70 (1H, m), 4.23 (2H, 
>1, J--7.DHZ), 4.5 3 (1/2H, br), 4.8 1 (1/2H, br) f 
o.69 (lH f s), 7.27-7.32 (5H, m) , 7.64 (1H, s), 
S .05 (1 /2H, s) , 8.20 ( 1 /2H, s) 
ESI- ) : 5 35.2 (M-H) 



3 C 



Ex amp 1 e 3 3 1 

( 2 S ) - N - ( 2-Te r r ahydropyrany 1 oxy ) -2- [ 5- ( 3 - ( n- 
P r opo x y ca r bony lam i no ) phenyl ) -2-thienyl ] - 3 , 4 , 5 , 6- 1 et r ahydro- 
2H- th iopyran-2-aeet amide 1, 1-dioxide (170 mg ) 

NMR (CDCl ;j/ f>) : 0.99 (3H, t, J= 6.0Hz), 1.4 5 (2H, br), 
1.63-1.75 (6H, m) , 1.95 (2H, br), 2.06-2.21 (2H, 
m) , 2.63-2.91 (2H, m), 3 . 0 5 (2H, s) # 3.12 (2H, br), 
3.2 8-3.5 0 (1H, m) , 3.38-3.69 (1H, m), 4.07-4.15 
(2H, m) , 4.52 (1/2H, br), 4.80 (1/2H, br), 6.65 
(IK, s), 7.20-7.30 (5H, m) , 7.66 (1H, s), 7.96 
01/2H, 3), 8.12 (1/2H, s) 
MS (ESI-) : 5 4 9." (M-H) 



Ex amp 1 e 3 3 2 

( 2S ) -N- ( 2-Tet rah yd ropy rany loxy ) -2- [5- ( 3- 
( 1 sop r (j pox yea r boi y 1 am l n ; '■. ) phen y 1 ) -2-thienyl ] - 3 , 



t - 
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10 



3 0 



totrahyaro-2H-thiopyrar.->acetar:'id^ 1, 1-diexide ( 1 GO nig: 

NMR (CDC1 3 , 6): ].31 (6H, d , ,J-7 . 5Hz) , 1.45 (2H, br) , 
1.64-1.66 (4E, m) , 1.94 (211, br ; , 2.02-2.21 (4H, 
m) , 2. 64-2. 86 (211, m), 8.09 (2H, s), 3. 10-3. IS (2H, 
m) , 3.30-^.88 (1H, m ) , 3.60-3.70 ( 1 H , m), 4.52 
(1/2H, br), 4.80 (1/2H, br), 5.02 (111, qq, J-7.5, 
7.5Hz), 0.59 (1H, s), 7.24—.2H (5H, m) , 7.67 (1H, 
s ) , 7 . 9 4 ( 1 / 2 H , s ) , 3.10 -. 1 / 2 H , s ) 
MS ( ESI - ) : 5 4 9 .4 (M-H ) 

Exampl e 3 33 

( r 1 3 ) - N - / 1 - T ^ - r rahydrf > p y r r i n - ; 7 I r> :-: y x - ; J - 15 - \ i - ( 2 - 
cnluroethoxy^rirborr/J amino ) phenyl } -2-thi enyl ] -8, 4, 5, 6- 
tet rahydro--2H-t h .1 opyran-2 -« oetanide 1, 1-d.ioxide i;55 mg) 
15 NMR (CDC1 3, 6): 1.45 (211, br) , 1.62-1.G8 (4H, m), 1.95 

(211, br), 2.07-2.22 (2H, m), 2.63-2.89 (2H, m) , 
3.05 (2H, s), 3.10-3.16 (2H, m), 3.28-3.48 (1H, m), 
2.ol-3.o6 (1H, m) , 3.75 (2H, t, J 5 . 0Hz ) , 4.4 3 (2H, 
t, J=5.DHz) , 4.52 (1/2H, br) , 4.80 (1/2H, br) , 
20 6.8 0 (1H, s), 7.23-7.31 (5H, rr; ) , 7.65 (IB, s), 

8 . 02 ( 1 /2H, s) , 3.17 ( 1/2H, s) 
MS (ESI - ) : 5 b 9 . 3 (M-H) 

Example 3 3 4 

25 (2S) -N- (2-Tetrahydropyrany loxy) -2- [ 5- (3- 

(valerylami nopheny 1 ) -2-thienyl ] - 3, 4,5, 6-t et rahydro-2H- 
th iopyran-2- ace t ami de 1 , 1 -dioxide (148 mg ) 

NMR ( CDC 1 3 , 6): 0.96 (3H, t, J-7Hz), 1.32- 1.78 (12H, m), 
1.83-1.9- i2H, m) , 2.03-2.25 (2H, m), 2.40 (2H, t, 
J=7Hz), 2.69-2.03 (2H, m), 2.98-3.18 (2H, m), 
3.28-3.51 (IB, m) , 3.62-3.77 (IB, m>, 4.55, 4.83 
(1H, s), 7. 10-7. 32 (4H, m ) , 7.47-7.69 (3H, m), 
0.6^ (1H, z) 
MS (ESI- ) : 54 7 (M-H ) 
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10 



Example 3 3 0 

(253) -N- Ci-Totrdhydropyranyloxy) -2- [ 5- ( 3- 
(echylt.hio ;drhonyIami no) p : m • r i >• ! ) -2-ihi enyl ] -3, 4 , 5, 6- 
r.et rahydro-2H-thiopyrar:->ci':etarri de 1 , 1 -dioxide ( 1 30 rr.q ) 

NMK 0:D21 3 , b) : 2.26 ;3H, t, .J~RHz), 1.3--1.77 (8H, m), 
:. 34-2.00 (2H, no, 2.00,-2.75 (2H, no, 2.71-2.96 
(2H, m) , 2.90 (2H, q, J = 8Hz), 3.04-3.17 (2H, m ) , 
5.29-3. 52 (2H, m = , 3.64-3.70, (IH, m), 4.55, 4.84 
HH, s), 7.i : .-2 , ? (4K, in), 7.38-7.04 (3H, m), 
3.40, 8.58 ; 1 ;i , s > 



Example 3 3e 

(22) -13- ( 2-Ter rahydropy ranyloxy ) -2- [ 5- (3- 
1 5 (methyl t h i ■■ xoirbony 1 ami no t prion y i ) -2 - 1 h lenyl ] - 3 , 4 , 5 , 6- 

tet rahydro-2H-t hi opy rare-2-aoet amide "1 , 1 -dioxide (192 mg ) 

NMR (2P0] 3 , 6) : 1.30-1.78 (8H, m) , 1.80-2.00 (2H, m), 
3.67-2.7 5 (2H, m), 2.43, 2.45 (3H, s), 2.72-2.97 
(2H, m) , 3.03- 3.22 (2H, m), 3.30-3.34 (IH, m) , 
20 3.64-3.76 (1H, m), 4.50, 4.74 flH, br s), 7.12- 

'.32 (4H, no, 7.40-7.53 (2H, m), 7.02-7.71 (IH, m), 
.*:>l, 8.12 ( 1H, o } 
MS (E3J-) : 557 (M-H) 



Exampl e 3 37 

t 25 ) -II- ( 2-Tet: rahydropy ranyloxy ) -2- [ 5- ( 3- 
( benzyl oxyoa rbony 1 ami no ) phony 1 ) -2 -ihienyl ] - 5 , 4 , 5 , 6- 
t:etrahydro-2H-thi opyran-2-acetarnide 1 , 1-dioxido (87 mg ) 

NMR ((ODCI3, 6): 1.35-]. 72 (8H, m), 1.86- 1.98 (2H, m), 
2.02-2.22 ; 20, m), 2.65-2.92 (2H, m), 2.98-3.16 
:2H, m) , 3.28-3.5 0 ( 1 H , m), 3.62-3.73 (1H, m), 
4.52, 4.71 (IH, > , 3.7; (2H, s), 6.88 ( 1 h, br s), 
''.19-7.46 (10H, ro , 7 . Or (IH, br s;, 8.26, 3.36 
( 1 H , s ) 
MO (132 1-) : 5 97 (M-H) 
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Example 33c 

(2S) -IJ- (2- r ret rahydropyranyioxy) -2- [ 2- ( 8- [ 2- ( 4- 
chlo r op>heny 1 ) acetyl amino) pheny 1 ) - 2 - 1 h i eny 1 j - 3 , 4 , 3 , 6- 
5 tetrdhydro-2H-t.hiopyran-2-cicer_cimide 1, 1-dioxiae (128 mg ) 

NMR (CDC1 5 , b) : 1.33-1.79 (8H, rn ) , 1.87- 1.99 (2H, m) , 
_ 04-2. 24 (2H, m) , 2.17-2.93 (1H, m), 3.02-3.:'.' 
:,2H, no, 3.27-3.22 flH, m), 3.6—3.74 (1H, m), 
4.33, 1.22 (111, s) , 1.39 (2H, s) , 6.83 (1H, d, 
10 S-8Hz), 0.90 (2H, u, J-8Hz) , 7.22-7.39 (2H, ra) , 



r-ts i - ! : 0 3 034 { NHH i 

1 3 Ex amp L e 3 3 9 

(2S) -H- ( 2-Tet rahydropyranyioxy ) -2- [ 5- (3- 
(phenoxyca rb^nyl a in :no ; phenyl ) -2-t hi eny 2 ■ -3 , 4 , 5 , 6~tet rahydro- 
2H-thiopyrdn-2-acot.aiTiide 1, 1 -dioxide (124 mg ) 

NMR (CDC1 V ft): 1.31 (8H, m ; , 1.85-1.99 (2H, m), 

2 0 2.03-2.21 (2H, rn) , 2.68-2.94 (2H, m) , 3.00-3.20 

(2H, m) , 3.2 9-3.2 3 ( 1 H, m) , 3.62-3.77 (1H, m) , 
1.33, 4.8 2 (III, s), 7.11-7.47 (11H, m) , 7.63, 7.67 
{ 1H, s) , 8.4 9, 8 . 97 ( 1H, s ) 
MS (ES1-) : 53 3 ( M- H } 



Example 3 4:] 

( 2 S ) -N - ( 2 -Tet rahydropyranyioxy ) - 2 - [ 5 - ( 3 - ( 2 - { 4 - 
mo r p h o 1 i n o carbon y 1 ami no) a c e 1. y 1 ami n o ) phe n y 1 ) - 2 - t h i e n y 1 ] - 
3,4,5, 6- tet r anydro-2H - 1 h iopyran-2-acetamide 1 , 1 -di oxide (83 
3 0 mq ) 

NMR (DMSO-d^, 6): 1.32-2.0 9 (1. OH, m), 2.34-2.51 (1H, m), 
2.87-3.63.' 1 1 12, m) , 3.73-7.93 (1H, m), 5.80 (2H, d, 
7- /}{;. } , 4.4 8 , 4.7 6 (1H, s), 0.90 (1H, t, J - 7 H z ) , 
7.17-7.26 (1H, m) , 7.32-7.53 (4H, m), 8.0^ (1H, s) 
8 5 MS (EG I -) : 6 3 i (M-H) 
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1 3 



Ex amp 1 e 3 4 1 

( 2 S ) - N ~ <2-Tetrahydropyranyloxy) -2- [ 3- ( ?.- ( ? - (N --ethyl -N- 
:ne t h y 1 ami n uc; a rbon y 1 ox y ) aoet y lami no ) phenyl ) - /-thieny 1 ] - 
3,4,5, 6-t et; rahydro-2H-th i opyran-2-ace-.amide 1 , 1 -dioxide (220 
mg) was obtained in d similar manner to that, of Example 211. 
NMR (2DC1 3 , (S) : 1.18, 1.23 (3H, t , J-8Hz) , 1.3V-1.74 
ir.H, :t.) , 1.B9-2.01 (2H, m), 7.0o-2.23 (2H, m), 
2. 72-2. 88 (2H, mi, 2.99, 3 . 0 3 (3H, s), 3.05-3.18 
221, m) , ■ . 1 2- • . /y (1H, m) , 4.5^, 4. 83 (1H, s), 
4 272, 4 274 (212 a), 7.13-7.32 (4H, m ) , 7.52 (1H, 
to- a), 7.5a, 7.64 ( "1 H , Lr s), -: . 2 • (1H, a:, 8.62- 
■; : 27 5 (12, m ) 
M5 ( 22 I - ) : 6u,\ ( M-H ) 

The following compouncis were obtained in a similar 
ma n n e r t. o t h at of E: >: a mp 1 o 1 2 9 . 

E x amp 1 e 3 4 2 

?0 22S) -12- (2-Tet rahydropyranyloxy) -22- [ 3- ( 3- 

(benzy L amiiiocarbor.y 1 ami no ) phenyl ) -2 - 1 hieny 1 ] - 3 , 4 , 5 , 6- 
tet rahydro-2H-thiopyran-5-acetami cle 1 , 1-dioxide ( 80 mg ) 
NMR (2:jC1 3 , 6): 1.42 (2H, br), 1.60-1.66 (4H, m), 

1.3 3-1.90 (2H, m) , 2.00-3.13 (2H, m), 2 27 4 (2H, 
25 tor), 2.92-3.00 (221, m) , 1.04-3.10 (2H, m), 3.30- 

3.50 (1H, mi, 3.63-3.78 (1H, m), 4.33-4.42 (2H, m) 
4.57 (1/2H, br), 4.72 (1/2H, br), 6.93-7.12 (6H, 
m), 7.2 7-7.25 (2H, m), 7^.28-7.32 (4H, m) 
MS (ES1-) : 5 96.4 (M-H) 



30 



Example 34 3 

( 2S ) -II- ( 2 -let rdhyaropyrariyloxy ) - 2 - [ 5 - ( 3 - ( 4 - 
met.hcxyphenylami n<oo<i r bon y 1 am l no ) phenyl ) -2- -thienyl ] -3, 4 , 5,6- 
tetrahydro-2H-t.hiop y r a n - 2 - a c etamide 1 , 1 - d i o x i d e (224 mg) 

NMR (CDCi £v> : 1.43 (2H, br:, "1.62-1.7 7 (4H, nr.), 1.90 
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(2H, br; , 2.03-2.20 CM, m) , 2.77 (2H, br), 2.4e~ 
3.03 (2H, m), 3.08-3.14 (2H, m), 7.33-3.34 (10, m ) , 

03-3.75 (111, m) , 3.77 : 3H, s), 4.61 (1/2H, br; f 
4.8 6 (1/2H, br), 6.80-6.33 (41-1, m), 7.10-7.2 r> (6H, 
n) , 7.3H-7.5:- (211, m), 3.0 4 (1/2H, si, 9.4 2 (1/2H, 



\ Hj . > i 



) : 6-1.5 ( M-H ) 



1 0 



2 0 



Exampl e 34 4 

(2S) -N- f 2 -Tot rahy ^ ropy r any 1 oxy ) - 2- [3 - (3 - (ethoxy- 
ca rbonylirie v h vlan i. ncica j-oony i amino) phenyl ) -2-t.hi onyl 1-3,4,3, 6 - 
t o t rahvdro - 2H - 1 h i opy ran- 2 -a ::ot amide 2 , 1 -d i oxide ( 4 90 mq ) 

NMP (:De.l ?i/ (V) : 1.22- 1.33 (5H, m ) , 1.42- 1.47 ; 20, m) , 
i - - : . 7e (ay m) , ] . n.: -70, br ) , 2.07-2.20 (2H, 
"0 , 2.74-7.86 (2H, m), iS.08-J.2U (2H, in), 3.19- 
■'. l, 2 (2FI, m) , 3.^8-3.78 (2H, m) , 3 . 97-4.27 (4H, m) , 
4.78 M./2H, br), 4.83 (1/2H, br i , 5. 68-5. £0 (1H, 
in), 6.9^-7.2:4 (511, m), 7.28-7.34 (2H, m) , 7.40- 
7.4 6 (IK, ni) , 9.12 (1/2H, s), '-Oil (1/2H, s) 
MS (E3I- ) : 5^2 . 3 (M-H ) 
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Example 340 

(2*3) -iJ- ( 2-Tet rahydropy ranyloxy ) -2- 
(butyiarnur »cn rbonyl ami no ) phenyl ) -2-thienyl ]-3,l,5,6- 
terrahydro-211-thiopyran-2-acetami.de 1, 1 -dioxide (330 mg) 

NMR (CDCI3, 6): 0.90 (3H, dd , ,1-7.2, 7.2'Hi:), 1.26-1.74 
HOH, m) , 1.35-1.99 (2H, m), 2.02-2.2 1 (2H, m) , 
2.^4-2.80 (2H, m) , 2.97-3.26 (6K, m), 3.31-3.54 
-lb, no, 3.71-3.80 (10, m) , 4.60, 4.83 (111, s), 
; >- 4 2-5. 53 (1H, m) , 6.95 (1H, d, J=4Hz), 7.01-7.30 



(50, m) , 7.33-7.4-1 ( 1H, rn ) , 



9.51 ( 1 H , s ) 



3 3 



Fix amp 1 e 2 4 6 

(25) -N- - 2-Tet rahydropy rany J oxy) -2- [ 5- ( 3- < 1 - 
napht ylami nota rbony lami no ) pheny I ) -2-th i.ero/J } - 3 , 4 , 5 , e 
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t. e t rah ydr o-2 




PCT/JP00/000I8 

> ( 3 5 0 mg ) 



NMR ( C DC .1 2 , ft): 1.3 0 -J. 6 b (OH, rrc, 1.7 5-1.93' (2H, m ) , 
93-2.1^ (2H, rn) , 2. 70-2. S3 (2H, no , 3.93-3.70 
Mil, m) , 3. 30-3. 4 6 ( IK, m), 3.70 (1H, br), 4.36, 
5 3.3 3 (lH f s) , 6. 9 8-7. 8m (12H, m) , 7.9 5 (1H, dd, 

, = =■8 .0, 8 . GHs ) 

Example 3 4"- ; 

(23 ) -Td- ( 2-Tetrahydropyranyl oxy ) -2- [ 5- ( 3- 
10 ( a 1 1 yiamir ice: a rbon y lam i no ) pheny 1 ) -2 - 1 h i eny 1 ] -3 , 4 , 5 , 6- 

tetrahydrc-3 H-thiopyran-2-acetanido 3, 1 -dioxide = 300 mg ) 

NMP frnn v ft): 1.3^-1.70 ( 6H , m ) , 1.8 5-3.73 { 4 H , m) , 
5:. 7 5 -2. 8 8 (2H, m ; , 8.97-3.87 (4H, m), 3. 3 ( 1-3.53 
:1H, m) , 3.70-3.90 (3H, m), 4.59, 4.8 8 (Mi, s), 
15 5. 10-5.23 (2H, rn), 5.40-5.4 9 (1H, m), 5.80-5.94 

( 1H, m) , 6 . 9 5-7 . 8 ( 6H , m) 
M2 (EoM) : 54 6 ( M-H ;■ 

Example 34 8 

20 To a solution ot ( 23 ) -M- (2- tet rahydropy r any loxy ) -2 - [ 5- 

( 3-ami:iophenyl ) -8 - thi enyl J - 3 , 4 , 5 , 6- tet rahydrc -2H - 1 h i opyran- 
2-acet ami de 1,1-cioxide (130 mg ) and thienylamine (163 mq) 
in N , N -dirnet hy 1 f ormamide (3 ml) was added 3- 
( phenoxyca r loony 1 am ino)pyri8:ne (83 mg ) and the react ion 

2 5 mixture w a s s tin e d a t a mb rent temperature for 14 hours. 

The mixture was poured into water and extracted with ethyl 
acetate. The oraanic layer was washed with water, saturated 
aqueous sodium hydrogen carbonate and brine, dried over 
anhyd r o u s ma g n e s i u m suif a t e a n d c o n c e n t r a t e d in v acuo. The 
30 residue was puri.l led by flash column chromatography on 

sill tea gel 60 (e.luent: 37, met ha n a 1 - ch ] o r o f orm ) to give (2S)- 
N - ( 2 - 1 e t r a h y d ropy r any! o x y ) - 3: - [ 3 - ( 3 - ( 3 - 

p y r i -d y 1 a m i n i a c a r b c n y 1 a mm o ) p h e n y 1 ) - 2 - t h i e n y 1 ] - 3 , 4 , 5 , 6 - 

t e t rahydro-2H- th iopyr a n-2 -ace t ami de 1 , 1 - dioxide (150 mq ) as 

3 5 a w la i t c a m o r p hi o u s . 



WO 00/40576 



2 3 5 



PCT/JPOO/00018 



NMR (CDCI3, 6): 1.38 (2H, br) 
(4H, br) , 2 . OS- 2 .25 (2H, 
3.11 ( 4 H , m ) , 3.32-2.50 
4 . 2 .23 ( 1H, m) , 4 . 62 
br ) , 6 . 89-7 . 27 (411, m) , 
7 . 72 (2H, m) , 8 . 03-8 . 21 
8.4 5 [1/2H, s) 

MS (ESI+) : 58 5 . 4 (M + H) 



, 1 . 4 5-1 .62 (4H, m) , 1 . 94 
m) , 2.92 (2H, br) , 3.02- 
(1H, m) , 3.78 (1H, br) , 
(1/2H, br) , 4 .94 (1/2H, 

7.30-7.46 ( 1 H , m ) , 7.51- 
(1H, m), 8.40 (1/2H, s), 



10 The following compounds were obtained in a similar 

manner to that o r E xampl e 1 3 0 . 



E xample 34 9 

( 2S ) -N- ( 2-Tot: rahydropyranyloxy ) -2- -5 - ( 3- 
1 5 ( a 1 1 y 1 ox yea rbony 1 ami no ) phenyl ) - 2 -t hieny i ] - 3 ,4,3,6- 

tet rahydro-211- 1 hi opy ran-2-aoet ami de 1 , 1 - dioxide (160 mg ) 

NMR (CDC1 3 , 6): 1.45 (2H, br ) , 1.58-1.68 (4H, m), 3.94 
(2H, br) , 2.07-2.22 (2H, m) , 2.66-2.90 (2H, m), 
3.04-3.52 (2H, m) , 3.09-3.15 (2H, m) , 3.30-3.49 
20 (1H, m) , 3.63-3.72 (1H, m) , 4.52 (1/2H, br), 4.67 

(211, d, J=7.0Hz), 4.80 (1/2H, br), 5.27 (1H, d, 
J-h.OHz), 5.33 (1H, d, J=8.0Hz), 5.89-6.04 (1H, m) , 
6.8° (1H, s) , 7.24-7.84 (5H, m), 7.63 (1H, s), 
8 . 20 ( 1/2H, 3 ) , 8.35 ( 1/2H, s ) 
25 MS (E31- ) : 547.3 iM-H) 



Example 3 50 

(2S) -N - ■: 2-Tetrahydropyrany Loxy ) -2- [ 5- ( 3- (2- 
benzyloxyacet y 1 ami no ) phenyl ) - 2 - t hieny 1 ] - 3 , 1 , 5 , 6- 1 e t r ahydro- 
30 2H-thiopyran-2-acetamide 1, 1 -dioxide (4 10 mg ) 

NMR (210-21. 6): 1.45 (2H, br), 1.61-1.63 (4H, m), 1.95 
(211, br), 2.06-2.22 (2H, m) , 2.64 -2.87 (2H, m), 
3.(6-; (2H, br s), 3.08-3.13 (2H, m) , 3.28- 3.47 (1H, 
rru , 3.61-3.67 ( 1 H , m), 4.03 (2H, d, J=7.5Hz), 4.52 
33 (1/211, br), 4.63 (1H, s), 4.68 (1H, s), 4.67 (2H, 
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d, J-15HZ), 4.82 (1/2H, brj , 7.30-7.40 (9H, m), 
7. S3 (1H, d, 7~ [ *.0Hz) , 7.77 (Hi, s), 8.01 s), 
8 . ] C (IH, s) A 8.74 (1H, s) 
MS (EST- j : 611.7 (M-H) 



The following compounds were obtained in a similar 
manner to that of Example 211. 



(25) -N- (2-Tetrahydropyra n y 1 c ■ x y > -2- [5-{ 3- ( ( (2S) -2- (tert- 
butoxycarbonyl amino ) propionyl ) amino) phenyl ) -2-th lenyl J - 
3, 4 , 8, 6-t rahydro-2H-t. h l c .p vr an - 2 - a ee t. ami de 1 , l-di oxi de { 310 
mg ) 

NM8 (CSCl,, b) : 1.4 3- 1.4 8 C4H, m), 1.65-1.68 {4H, m), 
1.94 (42H, br), 2.04-2.20 (2H, m) , 2.67-2.87 (2H, 
m), 3.04-3.07 (2H, m) , 3.10-3.15 (2H, m) , 3.28- 
3.62 (IH, m) , 3.63-3.75 (IH, m) , 4.32 (IH, br), 
4.52 (1/2H, br), 4.82 (1/2H, br), 7.20-7.30 (4H, 
m), 7.40-7.50 (IH, m ) , 7.67 (1/2H, s), 7.77 (1/2H, 
s) , 8. 3*) (1 /2H, s) , 8. 54 (1/2H, s) 

MS (ES1-) : 6 34 . 3 (M-H) 



Example 3_5_2 

( 2 S ) - N - : 2-Teirahydropyranyloxy ) -2- [ 5- { 3 - ( f |2R) -2- ( tert- 
butoxycarbony lamino ) prop: onyl ) amino ) phenyl } -2- t hieny 1 ] - 
3,4,5, 6- tet rah yd ro-2H-thi or.y ran- 2 -acet am i de 1 , 1 - diox ide (475 
mg ) 

NMR (CDC1: : , 6): 1.43-1.43 (14H, m), 1.65- 1 /68 (4H, m) , 
1.94 (42H, br), 7.04-2.20 (2H, m) , 2.67-2.67 (2H, 
) m) , 2.04-3.07 (2P1, m) , 3.10-3.15 (2H, m), 3.28- 

3.62 (IH, m), 3.G3-3.73 (IH, m) , 4.32 (IH, br), 
4.52 (W2H, br), 4.82 (1/2H, br), 7.30-7.30 (4H, 
rn) , 7.40-7. 50 (111, m), 7.67 (1/2H, s), 7.77 (1/2H, 
s) , B. 3 6 ( 1/2H, s) , 3 . 54 ( 1 /2H, s) 
MS f F:S1 - ) : 634 . - ( M - H ) 
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Example 353 

(23) -N~ (2-Tetrahydropyrar.yI oxy ) -2- [ 5- { ?- (2- ( 4- 
met hylphenoxy ) acetyl am i nc> ) pheny I \ - 2 - 1 hi eny 1 j - 3 , 4 , •< , 6- 
tet rahydro-2H-th icpyr an-2-acetamide 1, 1-dioxide (3:30 mg ) 

NMR (CDC1 3 , 6): 1.44 (2H, br), 1.56-1.68 (4H, it), 1.95 
;2H, br) , 2.07-2.21 (2H, m) , 2.33 (3H, s) , 2 . 63- 
2.90 (2H, m) , 3.05 <2H f s), 3.11-3.13 (2H, br), 
3.30-3.48 (1H, m) , 3.60-3.70 (1H, m) , 4.52 (1/2H, 
br), 4.60 (2H, s), 4.P0 (1/2H, br), 6.90 (2H, d, 
0-8. 0Hz), 7.15 (2H, 3, J-8.0Hz) , 7.22-". 29 (2H, m), 
7.33-7.36 (2H, m) , 7.55-7.59 (1H, m) , 7.80 (1H, s) , 
8.0 0 (1/2H, s) , 8.14 i.l/21-l, s), 8.3 2' (1H, s) 
M2 (E3I- ) : 611.3 (M-H ) 

Example 334 



(2S) -M- (2-Tetrahydropyranyloxy } -2- [ 5- { 3- (2- ( N , N- 
d imethylami.no ) acet ylammo ) pheny L i -2-thienyl] - 3,4, 5 , b- 
tet rahydr o-2H-th i opyran-2 -ace + : amide 1 , 1 - dioxide ( 90 mg ) 
20 NMR (CDC1 3 , 6): 1.46 (2H, br), 1.62-1. 6b < 4 H , m), 1.95 

(4H, br), 2.04-2.23 (2H, m) , 2.41 (6H, s), 2.65- 
2.8 8 (1H, m) , 3.0 5 (2H, s), 3.10 (2H, mj , 3.12- 
3.15 i2H, m) , 3.26-3.49 (1H, m) , 3.62-3.72 (1H, m) , 
4.52 (1/2H, br), 4.63 (1/2H, br ) , 7.23-7.29 (2H, 
25 m), 7.34 (2H, d, J-5. GHz), 7.60-7.66 (1H, m) , 7.76 

(1H, br), 8.00 (1/2H, br), 8.18 (1/2H, br), 9.19 
(1H, s) 
MS (E3I+) : 550 . 3 (MfH) 

3 0 Example 355 

(25) -N - (2-Tet rahydropy rany Loxy ) -2- [ 5- ( 3- (2- ( 4- 
ch 1 o ropheny Dace! y 1 amino ) pnenyJ ) - 2 - 1 h 1 eny 1 ] - 3 ,4,5,6- 
tebrahydro-2H-thiopyran-2-acetamide 1 , 1 -dioxide (158 mg) 

NMR (CDCI3, 6;: 1.34-1.98 (10M, m), 2.03-2.25 (2H, m), 
33 2.69-2.88 (2H, m), 7.72-3.18 <2H, m), 3.27-3.51 



WO 00/40576 



2 38 



PCT/JP00/00018 



(1H, m) , 3. 62 -7. 2b ( i H , m), . 6H (2H, s), 4 . ' > 3 , 
4.8 3 (1H, br s), 7.00-7. 6b (1011, rr. ) , 7.73, "7 . 7 0 
;' 1 H , s) , 8. h r )-^ 7/S ( 1 H, m) 
MS (ESI - ) : 6 1 6 (M-H } 

5 

Example 35 0 

( 2S ) -IJ- ( 2-Tetrahydn-pyranyloxy ) - 2- [ 5- ( 3 - ( ( (R) - 2-tert - 
but oxycarbonyiami nc-2-phenylacety] ) amino) phenyl ) -2-t hieny 1 ] - 
3 ,4,5, 6- "L e~ rahydro-2ii-t h.i opy ran-2-acet amide 1 , 1 -dioxide (117 
10 mg) 

NMR (DMSO-d^, 6): 1.20-1.62 (6H, m ) , 1.40 (9H, s), 1.68- 
2. 06 (41-1, m;, 2.34-2.43 (10, m) , . . '2 ( 5 H , m), 

•1.73-3.86. ( 1 H , m ) , 4.40, 4.70 ( 1 H , br s ) , 5.86 ( 1 H , 
d, J = 8H-:), 7.1e-7.23 (1H, m), 7.28-7.61 (10H, m), 
15 " 7 .9e (1H, s), 10.37 (1H, s), 11.23 (1H, s) 

MS (EST-) : o96 (M-H; 



Exampie 3 57 

( 2S ) -N- (2-Tet.rahydropyranyloxy ) - 2- [5-(3-(2- 
2 0 i soproTjoxyace t y lam no ) phenyl = -2-t.hienyl] - 3 , 4 , 5 , 6-tetrahydro- 
2H-thiopyran-2-acetaimde 1, 1-dioxide ( 2 7 0> mg ) 

NMR (<;DC1 3 , b) : 1.20 <6H, d, J-7Hz), 1.36-1.77 (8H, m), 
1.88-2.00 (2H, m) , 2.65-2.92 (2H, m) , 3.02-3.18 
(2H, m) , 3.28-3.51 (1H, rn ) , 3.62-3.73 (1H, m) , 
25 3.77 (1H, q, J-7Hz) , 4.07 (1H, s), 4.52, 4.82 (1H, 

br s), 7.23-7.48 (4H, mi, 7.52-7.60 (1H, m), 7.78 
(1H, s), 3.13, 8.32 (1H, br s), 3.40 (1H, s) 
MS (ESI+ ) : 565 (M+H) 



3 0 Example 3 58 

( 25 ) -IJ - ( 2-Tet rahydr - >pyranyloxy )-2-[5-(3-((l-tert- 
bu 0 ox yea r b ";»n y 1 - 4 - pi pe r i d ny 1 ox y ) a cer y 1 ami no ) phenyl ) -2 - 
t hieny 1 ] -3, 4 , 5, 6-tetrahydro-2H-thiopyran-2-acetamide 1 , 1- 
dioxide (3 6 0 mg ) 

35 NMR (C0C1 t)) : 1.4U-1.77 (10H, no, 1.47 (^H, s), 1.89- 
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2.01 (4H, m), 2.06-5.24 (2\\, rn ) , 2.68-2.92 (2H, m) , 
3.02-3.18 (4H, m), 3.28-3.52 (1H, m), 3.53-3.74 
(2H, m), 3.?M-3. r C !2H, m) , 4.12 (2H, no), 4.53, 
4.82 (1H, s), 7.22-7.38 (4H, m), 7.52-7.38 (1H, m) , 
^'.7.> (1H, si, 8.37, 3.34 (25 s), 8.34, S . 38 (1H, 



MS (ES1 + ; : 706 (M+H) 



Exam ple 35 9 

10 (23) -N- (2-Tet.rahydropyranyloxy) -2- [ 3- ( 3- (2- (2-oxo-l, 3- 

oxazol idin-3-y 1 ) acety Lamino) phenyl ) -5-thi enyl ] -3, 4 , 5, 6- 
t ot ■ r .=-hydr^-?H-t h i ^nyr.sn-?- ( irpt.H[Tiirie 1 , 1-3ioxide (633 ma) 

NMR (DMS')-a 0 , ) : ! . e4 (6H, m), 1.69-2.06 (4H, m), 

2.34-2.4 8 ... : H , nv, 2 . 8 8 - 3 . ;-;2 (3h, m), 3.45-3.53 
!■-> (1H, ml, 3.66 (2H, t, 7 • H}p : , , 3.7,-3.90 ( 1 H , m) , 

4-34 (2H, t, J=8Hz) , 4.44, 4.77 (in, s), 7.17-7.25 
(1H, m; , 7.3 3-7.4 8 (4H, rn), 8.33 {1H, s) 
MS (ESI - i : .5 9 0 (M-H) 

2 0 Exam ple? 3 60 

To a suspend ion of (2S ) -N- ( 2 - t e t r ah yd ropy r any 1 oxy ) -2- 
[5- i j - ^mophc-nyl ) -5 - -_ hi enyl ] :'■ , 4 , 5 , 6-te: r ahydro - 2H - 
thiopyr an-2-acetamide 1,1-dioxide (300 mg ) and t i i.ei.hylamme 
(395 mq) in chloroform (4 ml) wa-. added tri.phosgone (192 mg ) 

25 at 0°'7 and the reaction mixture was stirred at. ambient 

temperature for 33 minutes. To the mixture was added (2- 
( (tert-DUtyl) ( d l phen y 1 ) s i 1 \ y 1 ox y ) e t ny 1 ) ami ne (233 ma) at 0°C 
and the reaction mixture was stirre:! at ambient temperature 
for 2 hours. Tne mixture was poured into water and was 

30 extracted with chloroform. The organic layer was washed 
with water, 105 aqueous citric acid solution, saturated 
a q u e o u s sodium h y drogen c a r b o n a t e a n d b r i n e , d r i < d over 
anhydrous magnesium sulfate and concentrated in vacuo. The 
residue was purified by flash column chromatography on 

35 silicon qel 60 feluent : 27 me t hano 1 -ch 1 o r of orm ) to give (23)- 
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N- (2M;etrdhydropyranyloxy) -2- [ 5- { <- (2- ( ' tert - 

butyl, j (diphenyl ) s i 11 yloxy) ethyl ami noca rbony 1 ami no i phenyl ) -2- 
thienyi } - A, A , 5, 6 - 1 e t. ran yd r o-2 H - 1 hi opy r a :i - 2 - a ce t am I ac 1,1- 
di oxide (350 mg ) as ,. : white amorphous. 

NMR (C'DC1 3/ A): 1.04 ( C *H, s), 1.44 (2H, br), 1.62-1.68 
Mil, m), 1.85-1.94 (2H, br), 2.05-2.19 (2H, nij , 
.'.69-2.^0 f2H, m) , 2'. 93-1.1') ( 4 H, m) , 3.31-3.44 
<3}-i, m), 3. 62-3. SO (3H, m) , 4.56 (1/2H, br), 4.80 
M/2H, br), 6.64 ( 1 H , s), 7.09-7.30 (5H, m) , 7.32- 
7.41 <7H, m) , /.3e-7.64 (4U, m ) , 8.62 (1H, s) 
MS (ECT - ) : 78 6 .5 (M-H ) 



The fi >.[ lowing ojmpO) oinoio; were -obtained in a similar 
manner to -h^t of Example 180. 

Example 3 6 1 



(23) - N - (2-Tetrahydropyranyloxy) -2- f '5- ( 3- 
( eye lope nt yl ea rbony 1 am i no ) phenyl ) -1- t h i enyl j -3 , 4 , 5 , 6- 
t et rahydro - 2ii- 1 h lopyran - 1 - ace t amide 1 , 1 - dioxide ( 2 0 5 mq ) 
20 NMR (C19C1 v 6): 1.46 (2H, br), 1.60-1.70 (6H, m), 1.77- 

1.84 (2H, m), 1.91-1.97 (6H, m), 2.07-2.21 (2H, m) , 
2.b6-2.89 (2H, m) , 2.71 flH, tt, J-7.5, 7.5Hz), 
3.0S (1H, s), 3.10-3.15 (2H, m), 3.30-3.49 rlH, m), 
3.6.3-3.70 (1H, m) , 4.54 (1/2H, br), 4.82 (1/2H, 
25 br), 7.20-7.30 (4M, m), 7.41 (2H, br ) , 7.52 (1H, 

br), 7.71 (1H, bro, 8.3 5 (1/2H, s), 8.27 (1/EH, s) 
MS (EC I - ) : 5 5 9.4 (M-H) 



Example 367 

30 (2S) -U- ( 2-Tetrahydropyrany.l oxy ) -2- [ 5- ( 3- ( 3- 

chloroprop l or.yi ammo ; phenyl : - 2 - 1 no enyl J - 3 , 4 , 5 , 6 - t e t rahydro- 
2H-th Lopyrai: -2 -aoootami.de 1, l.-d.ioxide (14 0 mq; 

NMR (CDC1 3 , 6): 1.4 5 (2H, br), 1.54-1.72 (4H, m), 1.95 
(4H, br), 2.09-2.24 <2H, m), 2.72-2.82 (2H, m), 
33 2.8 5 (2H, t, J-0.4Hz) , ^. 00- 3.08 (2H, m), 3.11- 
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H, m; , 



1 H , m ) , 3.6 



(IH, m), 



3.3] (2H, t , 3-6. 5Hz), 4 . 54 (1/2H, br) , . 8 3 (1/2H, 
br ; , 7.1S-7.3H (4H, m), 7.34-7.72 (311, m ) , B.50 
( 1 H , s ) 
MS (ESi - ) : 55 3 . 3 ( M-H ) 



The following compounds were obtained in a similar 
manner to ;hr L cf Example 3 60. 



10 Example 3 6: 

(23) -M- (?-Tet rah yd t opyranyloxy) -2- [5 - (3- 
{ : cob at y 1 ami n >ra r br.n y 1 am : no ) phen v 1 ) - 2 - t hi en y I } - 3 , 4 , 3 , 6- 
tet. ra hydro - 7 H-thiopyran-- 3 • aoer amide 1 , 1 -diox ice ( 2 3 0 mg ) 

NMR ;7X-C1 3 , 6): 0.90 (6H, d, J=6.6Hz), 1.4 0-1.70 (7H, 
13 :n) , 1.88-1.97 (2H, m) , 2.05-2.22 (7H, m) , 2.99- 

3.18 (6H, m7. , 3.31-3.51 (IH, m), 6. 96-7.29 (6H, m), 
7 . 4 7 - 7 . 5 3 { 1 H , m ) , 9.25, 9.47 ( IK, s' 
MS (ESI-) : 5 62 (M-H) 



3 0 



Example 3 64 

(2S) -M- (2-Tetrahydropyranyloxy ) - 2- [5- (3 - (cyclohexyl- 
met hylami nocarbonylammoj phenyl) - 2 - 1 hi enyl ] - 3 , 4 , 5 , ^~ 
tet rahydro-2H-thiopyran-3'-ace tamide 1, 1-dioxioe (200 mg ) 

NMR (CDC1 3 , 6): J. 83-1. 00 (2H, m) , 1.10-1.25 (4H, m) , 
1.35-1.54 (5H, m) , 1.55-1.79 (6H, m) , 1.85-1.98 
(2H, m), 2.01-2.22 (2K, m), 2.75-2.8 9 (2H, m) , 
3.00-3.22 !i9b m) , 3. 30-3. 52 (IH, m) , 3. 66-3.82 
CH, m), 1.59, 4.8 4 (IH, s), 5.45-5.55 (IH, m) , 
b. 95-7.30 (6H, m) , 7.40 (IH, br) 

Ex amp] e 3 1 9 

(23) -N- (2-Tet h yd r ooy r a ny 1 :>xy) -2- [ 5- ( 3- (2- 
methoxyethy.. ami nocarbon y 1 ami no ) phenyl ) -2 - 1 h 1 en y 1 ] - 3 , 4 , 5 , 6- 
tetrahydro-2H-thicpyran-2-acetami.de 1, 1-dioxide (220 mq ) 

NMR (CDC1 ft): 1.33- 1.68 (6H, m), 1.35- 1.98 (211, m ) , 



WO 00/40576 




PCT/JPOO/00018 



2.03-2.13 ( 2 H , m } , 2.7 L - -2.90 ( 2 H , m ) , 3.01-5.17 
( 4 H , m ) , 3.30-3.32 ( 1 H , m ) , 3.38 ( 3 H , s ) , 3.42- 
3.55 (4H, m) , 3.66-3.77 OH, m) , 4.55, 4.84 (1H, 
s), 5.51-5.60 flH, m) , 7.05-7.40 (6H, m), 9.10, 
9.2 0 (2H, s) 
MS (E2I-) : 564 fM-H 



Example 366 

( 2S) -K- (2-Tet rahydropyranyloxy) -2- [ 5- ( 3- ( (N-methyi -N- 
1 0 e t h y I a m _l r i o c : a r bo n y 1 ) ami n o ) pr ieny] } - 2 - 1 h i e n y I ] - 3 , 4 , 5 , 6 - 

tet rahydro- 2H-rh i opy r an - 2 -ace t .ami de 1,1 — ci ioxide ( 200 mg ) 

NMR K'P^' j, <S) : 1.3'-. (3H, r_ , J = 7.0Hz), 1.40-1.75 (6H, 
in), 1.85-3.98 ;2H, m), 2.05-2.20 (2H, m) , 2.60- 
2.00 (4H, m) , 3.00-3.2.1 (511, m ) , 3.20-2.50 (111, m) , 
15 3.62-3.73 (1H, m), 4.23 <2H, q, J =7.0 Hz), 4.53, 

4.8 0 (IH, s), 7. 13-7. 35 (6H, m) 
M2 [EC\:~) : 54 8 (M-H) 



Example 36 7 

2 0 (2S } -U- (2-Te:rahydropyrar : yloxy >-2-[d-(3-((2- 

pht hal imidoe t hcxy } ca rbony 1 am i no ) phenyl ) ~2 - 1 h i enyl ] - 3 , 4 , 5 , 6- 
te:rahydro-2H-th..opyran-I -acet ami de 1 , 1 -dioxide (15 5 mg ) 
from ( 2S ) -N- ( 2 - tie z rahydropyranyloxy ) - 2- [ 5- ( 3-aminopheny 1 ) -2- 
th i enyl ] - 3 , 4 , 5 , 6- t e: r a hyd r o-2 H - 1 h i opy r an- 2 -a cetami de 1,1- 
2 5 dioxide (300 mg) and 2-phthaloy lothanol 

NMR (CDC1 3 , 6): 1.42-3.70 (6H, rr ; , 1.81-1.96 (2H, m) , 
2.02-2.2 3 (2H, mj, 2 . 8 7 - 3 . 2 '7 (4H, m) , 3.49 (2H, 
br) , 3.52-3.75 (2H, m), 4.04 (2H, br ) , 4.16-4.48 
(1H, im, •) . 0 5-5 . 2 < UH, m) , 6.7 6-7.36 (8H, m) , 
30 7.66-7.74 (2H, m), 7.7^-7.8^' (2H, m) 

MS ( Eol - ) : 680.5 (M-H) 



T he foil awi n q c ompoan :1 s were obtain e d in a similar 
manner Lo that of E x a nip 1 e 3 2 . 

3 5 
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Ex amp J e 3 68 

(2S) -N- (2 -Tex rahydropy ran yloxy) -2-[5-(4-(2- 
pheny lamin ..:>ca r ban y 1 e t men y 1 ) pheny 1 ) -2 - tdii eny 1 ] - ? , 4 , 5 , 6- 
tet rahydro-2H--tniopyran-2-acetamide 1, 1- jioxiie (100 rng ) 

NMR (DMSn-d b , 6): 1. 38-1. o2 (r>H, m) , 1.72-2.06 (4H, m), 
2.38-2.47 ( 1H, in) , 2.90- 3.52 (6H, m), 3.75-3.90 
>1H, rn) , 4.45, 4.75 (1H, s), 6.8n (1H, d, J-16Hz), 

( 1 H , dd, ,7^8.0, 8.0Hz) r 7.24-7.27 (III, m), 
/.34 (2H, d, J-H.0, 8. OH::), 7.35-7.58 (2H, m) , 



15 



Ftxampl - 3 6 1 > 

( - hS ) -M- (3- f : , et rahydroi.^yranyloxy! -2- [ 5- ( 4 - (2 - ( 4 - met hoxy- 
phenyl amrn :>oaxbony2 :■ exhenyl ) phenyl ■ -2-th ienyl ] ~3, 4 , 3, 6- 
t et r ahydro-2H- th iopyran-2 --acetanu do 1, 1-dioxide ( 150 mg ) 

NMR C>MSO-d 6 , 6): 1.27-1.04 (6H, m), 1.71-2.08 (4H, m) , 

2.30-2.4 7 (1H, m) , 2.90-3.51 ( € H , m) , 3.'? 4 (3H, s), 
3.73-3.90 (1H, m) , 4.45, 4.75 (IK, s), 6.82 (1H, d, 
■ ■ = 10 ( Hx;, o.02 (2H, d, 0-8. 5Hz), 7.24-7.27 (1H, m) , 
20 7'. 54-7.75 (yH , m ) 



Examph ; 3 1'. 

( 2S ) -r:- ■ : -Tet rahydropyranyloxy ) - 2- [ 5 - ( 4 - ( 2 - ( 4 - f 1 uor o- 
phenyl amine -can bony 1 ) ethenyl ) phenyl ) - 2-t hi enyl ] - 3, 4 , 5, 6- 
25 tet rahydro-2H- thiopyran-2-acetamide 1, 1-d.ioxide (150 mgj 

NMR (IxMSO-d 6 , 6): 1 . 37- 1 . o2 (6H, m), 1.70-2.08 (4H, m), 
2.30-2.4 6 (1H, m) , 2.91-3.54 (6H, m) , 3.73-3.90 
(1H, m) , 4.4 5, 4.7 5 (1H, s), 6.8 3 ( 1 H / d, J=-lbHz), 
7.15 (2H, dd, J - 5 . 5 , 8.5liz), 7.24-7.27 ; 1 H , m), 
3 0 7.53-7.75 (8H, m), In. 3 HH, s) 



hxampl e 3 7 1 

(23) -U- ( 2-Tet rahydropyranyloxy) -2- [ 3- (4- (2- (N, N- 
diniethylaminocarbonyl ) ethenyl ) phenyl ) - 2 - 1 hi eny 1 ] - 3 , 4 ,5,6- 
t-trahydro-2H-thic»pyrar)-2- dcetamide 1, 1-dioxide (250 mg ) 





2 5 



3 0 
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NMR (CDC1 3 , b) : 1.35-1.7:. (6H, m) , 1.88-2.01 (211, m) , 

2.05-2.25 (2H, m), 2..-5-3.18 (9H, rn), ^ . :>0 (3H, s), 

^.20-3.49 (in, rn) , 3. 64-3.70 (1H, m) , 4.54, 4.83 
: - 1H ' 5--) , 6.91 (1H, d, ,l-=16Hz) , 7.2 9 (1H, d, 
0=4. OHz), 7.47-7.69 (6H, m) 

Exa mpl e 3 7 2 

(2S) - N - (2-Tetrahydropyranyloxy) -2- [ 5- (4- (2- 
(isopropylarainocarbonyl ) ethenyl) phenyl ) -2-thienyl 1 -3, 4,5,6- 
tetrahydro-2H-thiopyran-5-acetairide 1, 1-dioxide (220 mg) 

NMR (C'MCO-d 6 , 6) : 1.11 (6H, d, J=5Hz), 1.37- 1.64 (6H, 
rr.'), 1.70-2.07 C4M, m), 2.35-2.46 (1H. m) , 2.90- 
3.37 (5H, m) , 3 . 4 0- 3 . .5 4 (1H, m), 3.74-3.90 (1H, m), 
3.90-4.01 (1H, m), 4.4 5, 4.75 (1H, s), 6.62 (1H, d, 
J=]6Hz), 7.21-7.25 <1H, m), 7.40 (1H, d, J«l©Hz) , 
7.51-7.55 (1H, m), 7.5 7 (2H, d, J=8.5Hz), 7.69 (2H, 
d, ,T=8.5Hz), 7.99 (1H, d, J=7.5Hz) 

Example 3 7 3 

( 2S ) -N - ( 2-Te t rahyclropyr any l-xy ) - 2- [5- (4 - ( 2 - 
( propyl ami nocarooriyl ) ethenyl ) phenyl )-2-thieny 1 ] - 3, 4,5,6- 
tetrahydro-2H-thiopyran-.?.-acetamide 1, 1-dioxide (210 mq ) 

NMR (DMSO-d 6 , 6): 0.88 (3H, t, J=7.5Hz), 1.36-1.62 (8H, 
m) , 1.70-2.06 (4H, m) , 2.35-2.45 (1H, m) , 2.40- 
3.30 (7H, m) , 3.41-3.52 (1H, m) , 3.74-3.90 ilH, m ) , 
4.45, 4.75 (1H, s), 6 . > ; 5 (1H, d, J=16Hz), 7.22- 
7.25 (1H, m) , 7.40 (1H, d, J=16Hz), 7.51-7.55 (1H, 
m), 7.60 (2H, ci , J=8.5Hz), 7.70 (2H, d, J=8.5Hz), 
8.10 (1H, t, J-7.0Hz), 11.2 (1H, s) 

Example 37 4 

(25) -M- (2-Tet.rahydropyranyloxy) -2- [ 5- 4- (n- 
propylarr.j noca rbon y 1 me t hoxy ) phenyl ) -2-thienyl ] - 3, 4 , 5, 6- 
tet rahydro-2H-thiopyran-2--acetarnide 1, 1-dioxide (140 mg ) 

NMR ( DMSO-d ; , , «S« : 0 . 62 ( 3H, t , J '1 . 5Hz ) , 1 . 36- 1 . = (8H, 
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m ) , 1.70-2.05 ( 4 H , m ! , 2 . 3 3 - 2 . 4 4 ( 1 H , rn ) , 2.97- 
3.5-0 (8H, itu, 3.74-3.91 (1H, m) , 4.45, 4.75 (1H, 
s ) , 4.50 ( 2.W, s ; , 7.0] (2H, d , a-S.SHz), 7. 16-'/. 20 
(1H, m), 7.}3-7.?7 (1H, m), 7.58 (2H, d, J=8.bHz), 
8.10 ( 1 H , br) 



Example 375 

To a suspension of [23) -N- { 2 - 1 et rahydropyr anyloxy ) - 2- 
[ 5- ( 3- ( ( 2-phthal imidoethoxy ) carbony lami no ) phenyl ) -2- 
10 t hieny 1 i - 3 , 4 , 5 , 6- te 1 1 ahydro-2H- thiopyr an-2-acetamide 1,1- 
dioxide (15-5 mg) in methanol (4 ml) was added hydrazine 
morion yd r a L e ; 1 3 . 7 mqi and th - reaction mix'ir^ was stirred 
a: ambient, temperature for 3 hours, the resulting mixture 
was filtrate':! and washed with methanol. The filtrate was 
15 concentrated in vacuo to give (22) - N - ( 2 - 1 e t r a h y d r o - 

pyranyl oxy ) -2- [5- (3- ( 2 -ami noe t hy lami noca r bony 1 ami no ) phenyl ) - 
2-t hi enyl ] -3 , 4 , 5 , b-ter. rahydro-2H- thiopy ran-2-acetamide 1,1- 
dioxide (15:5 mg ) as a white amorphous. 

NMF; (CDCI3, 6): 1.24-1.35 (2H, m) , 1.42-1.52 (2H, m) , 
20 l.b2-1.73 {2H, no, 1.9»i. (2H, br), 2.08-2.25 i2H, 

m) , 2.86 (2H, br; , 3.01-3.05 (2H, m), 3.15 (2H, 
br; , 3.4 4-3 . 50 (4H, m) , 3.74-3.84 (1H, m) , 4.22- 
4.2 5 (1H, m) , 4.4 5 (1/2H, br), 4.83 (1/2H, br ) , 
7.22-7.30 (4H, no, 7.37-7.44 (1H, m), 7.68 (1H, br 
2 5 s ) , 7 . 8 3 - 7 .86 (1H, m), 3.20-8.24 (1H, m) 

MS (EoI+) : 552 . ?■ (M + H ) 



The following compounds were obtained in a similar 
manner to t. h a t o f Ex a mp 1 e 130. 

Example 3 7*;, 

(2S) -M- ( 2-Tet ranydropyranyi oxy} -2- [ 5- (4- 
( ethyl carbony 1 oxy ) phenyl ) -1-t hienyl ] - 3, 4 , 5, b-t et rahydro-2H- 
t. h 1 opy r an -2 - a ce t ami de 1,1 -dioxide (150 mg ) 

NMR (LJMSO-d 6 , : (3H, dd, J-7.5, 7 . : diz , i. 78-1. 61 
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( 6 H , in), 1.70-2.07 (4H, m), 2.77-2.4 6 (1H, m) f 
2.58-2.66 (2H, nr.), 2.90-3.5! (6H, m) , 3.75-3.88 
CH, m) , 4.4 3 , 4.7 5 (1 H, s), 7.2 8-7.2 5 (3H, ni ) , 



7 . 4 3-7 . 4 8 (1H, nr.) , 
MS (H5 [- ; : 52 0 (M-H) 



/ . bo 



( 9 u 



r-8 . 5Hz ) 



Example 377 

(2S) -N- C'-Tetrahydropyranyioxy) -2- [ 5- (4- 
( met hoxyacet:o:-:y ) phenyl ) -2-thienyl ] -3, 4 , 5, 6 - 1 e t r a h yd r o- 2 H- 
10 t h i op y r a n - 2 - a o e t a m i d e 1,1- d loxi d e ( 1 5 0 mg ) 

NMR (PMSo-d^, 6): 1.36-1.62 (6H, m), 1.69-2.02 (4H, m) , 

2.54-2.43 !1H, m) , 2. ^7-0, oq ' Of] f m) , 3.3 8 (3H, s), 
3.4')-3.bl (1H, rn; , 3.75-3.95 <1H, m), 4.37 (2H, s), 
4.44, 4.7 5 (1H, s), 7.2 0-7.2 6 (JH, m ) , 7.4 2-7.4 8 
15 ( Mi, m) , 7 . 7 0 (2H, d, J=3.5Hz) 

MS (ES I - ) : 536 (M-H) 



Example ; 37^ ' 

( 2 S ) - N - ( 3 - T e t r ahydropyranyl o x y ) - 2 - [ 5 - ( 4 - 
2 0 (ethoxycarponyloxyphenyl) phenyl ) -2-thienyl] -3, 4 , 5 , 6 - 

tet rahydro-2H- thiopyran-2-acetanide 1 , J -dioxide (150 mg ) 

NMR (2M30)-d b , 6): 1.30 (3H, dd, 0-7.5, 7.5Hz), 1.38-1.65 
f6H, m) , 1.70-1.95 (4H, rn ) , 2.36-2.45 (1H, m) , 
7.90-3.51 (6H, m), 3.72-3.90 (1H, m) , 4.27 (2H, 
25 ddd, J-7.5, 7.5, 7.5Hz), 7.4 3, 4.75 (1H, s), 7.20- 

7.26 (1H, m) , 7.29 (2H, d, 0=8. 5Hz), 7.4 5-7.4 9 (1H, 
m) , 7 . 69 (2H, d, 7-8 . 5Hz ) 
MS (ESI-.) : 'j 3 6 (M-H) 



3 0 The followmq compounds were obtained in a similar 

manner to that of E x a mp 1 e 129. 



E x a mp 1 e 3 7 9 

(23) -N- (2-Tet rahydropvrany loxy) -2- [ 3- ( 4- 
( me t hy 1 ami nooa r b on y 1 oxy ) [ »hony 1 ) - 2 - t h i ony 1 ] - 3 , 4 , 5 , 6 - 
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tet ra hydro -2H-t hi opyran-2 -ace t amide 1 , 1 -dioxide (250 mq ) 

NMR (r>MSO-d 6 , 6): 1.37-1.62 (4H, m), 1.70-2. On (4H, m), 
.' . 'V.)-2 . 4(» (1H, m) , 2.67 (3H, d, 0-4. 5Hz), 2.90- 

(b\l, m) , 3.40-3. 55 (1H, m) , 2.73-3.88 (1H, m) , 
3 4 . 4 4 , 4 . 75 ( 1H, s ) , 7 . 1 3 (2H, d, 2=3. 7Hz), 7.18- 

7.24 (1H, m) , 740-7.45 (1H, m), 7.63 (2H, d, 
,r=o . 7 Hz ) 
MS (E31 - ) : 521 (M-H) 

I 0 Example 3 3 0 

(22) - ; 2-Tetrahydropyranyioxy) -2 - [ 5 - (4- 
( e t hy lami rc.e; i rbon y 1 oxy) p^pn-/ 1 ) - ^ - t hi phv] 1 - 3 , 4 , 5,6- 
tetrah yd r o - 2 H -th:opyran- 2 - a « : e t a m i d e 1,1- d i o x ide ( 2 3 0 mq ) 

NMR (:~T>2; 3 , 6): 1.2 3 (3K, dd, ,1 = 7.2, 7.2Hz), 1.36-1.73 
1^ (OH, m) , 1.8 6-2.00 <2H, m) , 2.0 3-2.2 5 (2H, m) , 

2.63-2.87 (2H, m) , 3.0 1-5.18 (4H, m ) , 3.26-3.37 
:2m, m) , 3.60-5.60 (12, m) , 4.31, 4.80 (1H, s), 
5.01-5.09 (1H, m) , 7.14 (2H, d, 0-8. 7Hz), 7.16- 
7.23 (2H, m) , 7.54 (2H, d, 0=8. 7Hz), 8.09, 8.24 
20 flH, s) 

MS (ESI- ) : 53 5 (M-H) 

Example 331 

( 2S ) -H - ( 2-Tet rahydropyranyloxy ) -2- [ 5- ( 4 -hydroxypheny 1 ) - 
25 2-thienyl ] -3, 4 , 5, 6 -t et r ahydro-2H - thi opyran- 2 -acet amide 1,1- 
dioxide (1 g) was obtained m a similar manner to that of 
Example 2 0 1 . 

NMR (CDC1 3 , 6): 1.38-1.66 (6H, m), 1.70-2.04 (4H, m), 
1.84-1.94 (1H, m) , 2.8^-3.48 (6H, m), 3.75-3.90 
30 (1H, m) , 4.4 5, 4.75 (1 H, s), 8.80 (2H, d, J--8.7Hz), 

3-7. 17 (1H, m) , 7.21-7.25 (1H, m), 7.45 (2H, d, 
S-b . 7Hz * , 9 . 6 8 ( IK, s j 



The following compounds were obtained in a similar- 
manner to that of Example 201. 
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Example 3_82 

( 22) -N- ( 2-Tetrahydropyranyl oxy ) -2- f 5- f b-methy 1 -3- 
pyridy] ) -2-thienyl ] -3, 4 , 5, 6-tet rahydro-2H-thi opyran-2- 
5 acetamide 1,1 -dioxide (9' : + mg ) 

NMR (CDC1 3 , 6): 1.40-1.75 (6H, m>, 1.90-2.00 (2H, m) , 

2.07-2.25 (2H, m), 2.59 (3H, s), 2.70-2.94 (2H, m), 
3.05-3.17 (4H, mi, 3. 3 0- 3. 52 (1H, m ) , 3.63-3.74 
(1H, m), 4.52 (0.5H, s), 4.81 (0.5H, s), 7.17 (2H, 
10 d, J-8Hz), 7.26-7.33 (2H, m), 7.75 (1H, dd, J-1.5, 

8Hz), 8.12 (0.5H, s), 8.24 (0.5, s) , 8.74 (1H, d, 
■ 1 . 5Fi- ) 
MS (E31- ) : 4 63 (M-H ) 

1 5 Exampl e 38 3 

(2S) -II- (2-Totrahydropyrany loxy ) -2- [ 5- ( 6-methyl-3- 
py ridy 1 ) -2 -th lenyl ] - 3 , 4 , 5 , 6- 1 et rahydro-2H» t hiopyran-2- 
acetamide 1 , 1-dioxide (110 mg) 

NMR (CDCI3, 6): 1.4 0-1.74 (6H, m), 1.88-2.00 (2H, m) , 
20 7.07-2.20 (2H, nn ) , 2.67-2.87 <2H, m), 3.04-3.08 

(2H, m) , 3.09-3.18 (2H, m), 3.30-3.52 (1H, m), 
3.60-3.7 3 (1H, m), 3.9 6 (3H, s), 4.5 3 (0.5H, s), 
4.81 (0.5H, s), 6.77 (1H, d, J=8Hz), 6.83 (1H, d, 
,:-8Hz) , 7.16-7.20 (1H, m), 7.64-7.79 (1H, m) , 7.99 

2 5 (0.5H, s), 8.13 (0.5H, s), &. 3 9-8.42 (1H, m) 

MS (ESI - ) : 479 (M-H ) 



The fed lowing compounds were obtained in a similar 
manner to that of Example 130. 

Ex amp 1 e 3 8 4 

(2S) -N- (2-Tetrahydropyranyloxy) -2- [ 5- { 3- ( 2 -acet y 1 amino ) 
phenyl ) -2-thienyi ] -3, 4 , 5, 6- t et rahydr o-2H- 1 hi opy ran -2 - 
acetamide 1, 1-dioxide (105 mq ) 

NMR (CDC1 3 , 6): 1. 33-- 1.77 (8H, m ) , 1.87-2.00 (2H, m), 
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2.11 (3H, m) , 2.06-2.11 (2K, m), 2.85-3.36 (5H, m), 
3.66-3.83 (2H, m) , 4.36-4.4R (lfi f m) , 4.53 (1<'2H, 
br ) , 4.88 i 1 '2H, br), 7.12-7.37 (5H, m; , ".59-7.67 
:1H, m) , 8.82 ( 1/2H, br s), 3.84 (1/2H, br s), 
3 - 3 3 { 1 H , s ) , 10.04 ( 1 H , s ) 
MS (ESI- > : 563 . 0 (M-H) 



Example 38 r > 

(2S) -N- (2-Te\ rahyiropy ranyloxy) -2- [ 5-{ 3- ( 3- 
0 (methoxyca rbony.1 ) propionylamino) phenyl } -2 -t h i eny ] ] - 3 , 4 , 5 , 6- 
ter.rahydro-2H-thiopyrari-2-acetamide 1, l-dioxide (130 mg ) 

NMF: iriv] <t ft): 1.44 mh, br), 1.65-1.67 (21!, m), 1.95 
i: 2ii, br;, 2. 38-2. 21 (2H, m), 2.67-2.77 (6>H, m>, 
.■"■.06-3.14 MM, m), 3 . 2 ^- 3 . 4 8 (111, m), 3.62-3.70 
5 1 1 H , m j , 3.72 ( 3 H , s ) , 4.53 (1/2H, br), 4.81 (1/2H, 

br;, 7.20-7.37 (3H, m) , 7.51 (IK, br ) , 7.60 (1/2H, 
s), 7.6b (1/2H, s), 7.30 (1/2H, br), 7.84 (1/2H, 
bij, 8.40 <1/2H, s), 8.44 (1/2H, s) 
MS (ES1-) : 577 . 2 (M-H) 

0 

Example 3 8*.. 

(2S) -K- (2-Tetrahydr opyranyloxy) -2- [ 3- { 3- (2- ( N- 
methoxy car bony 1-13 -methyl ami no ) acetyl ami no) phenyl } - 2- 
thienyl] -3,4, 3, 6- let rahydro-2H-t hiopyran-2-acet amide 1, 1- 
5 dioxide (160 mg ) 

NMF (CDCI3, 6): 1.46 (2H, br), 1.68 (4H, br ) , 1.96 (2H, 
br), 2.07-2.3 4 (2H, m) , 2.70-2. c )4 (2H, m) , 3.02- 
3.09 (211, m) , 3.10 (3H, s), 3.16 (2H, br), 3.31- 
3.5 3 (1H, m) , 3.65-3.75 (1H, m) , 3.80 (3H, s), 
0 4.02-4.09 (211, m), 4.54 (1/2H, br), 4.83 (1/2H, 

br), 7.24-7. 31 (5H, m) , 7.53 (1H, br ) , 7.63 (1/2H, 
^ c 0, 7.67 (1/2H, s), 8.44 (1/2H, s), 8.50 (1/2H, s) 
MS (ES1-) : 592 . 1 (M-H) 



Ex amp .1 e 



387 
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(23) -N- {2-Tetrahydropyranyioxy) -2- [ 5- [ 4- ( 2 -py r i dy 1 - 2 - 
propenyloxy) phenyl } -2-thienyl] -3, 4 , 5, 6-tetrahydro-2H- 
thiopyran-2-acetamide 1, 1-dloxice (270 mg ) 

NMR (DMSOd^-, 6): 1.36-1. 6b (6H, m), 1.70-2.06 ( 4 H , m) , 
5 2.36-2.47 (1H, m) f 2.91-3.23 (5H, m), 3.41-3.52 

(1H, m) , 3.75-3.91 <1H, m) , 4.45, 4.75 (1H, s), 
7.07 . 1H, d, J-16Hz), 7.21-7.26 (1H, m) , 7.30 (2H, 
d, J=K.0Hz), 7.45-7.51 (2H, m), 7.72 (2H, d, 
J=::.0Hz) , 7.94 (1H, d, J-~16Hz), 8.28-8.32 (1H, m) , 
10 8. 6(J-8. b2 {1H, tti ) f 8.99 H.H, s) 

MS (E3I-) : 595 (M-H ; 

The f el low i nq compounds were t'btained in a similar 
manner to r.ha; of Example 211. 

1 5 

Example 38 8 

( 2S ) -N- ( 2 -Te r a hydr opy i a ny 1 oxy ) -2- [ 5- { 3- ( 2 - ( 2- 
methoxyet hoxy ) acetyl amino ) phenyl } -2-thienyl ] - 3 , 4 , 5 , 6- 
tet rahydro-2H-thi :-pyran-2-ac:etamide 1 , 1-dioxide ( 175 mg ) 
20 NMR (3DC1 3 , 6): 1.33-1.74 (8H, m) , 1.89-1.99 (2H, m), 

2.06-2.25 (2H, ro ) , 2.68-2.89 (2H, m) , 3.02-3.17 
(2H, m) , 3.25-3.4 6> (1H, m) , 3.52 (3H, s), 3.58- 
3.67 (2H, m) , 3.74-3.81 (2H, m) , 4.13 (2H, s), 
4.52 (1/2H, brj, 4.79 (1/2H, br), 7.22-7.38 (4H, 
25 m) , 7.55-7.62 (1H, m) , 7.83 (1H, br s), 8.04 (1/2H, 

s), 8.19 (1/2H, s), 8.97 (IE, s) 
MS (ESI- ) : 579 . 9 (M-H) 

Exa mple 389 

3 0 (22) -M- (2-Tet rahydropyranyloxy ) -2- { 5 - { 3 - ( 2 - ( N - 9 - 

f 1 uorenylmet hoxyca r bony 1 -N -me thy 1 amino ) acetyl ami no ) phenyl } - 
2- t hi enyl 1 - 3 , 4 , 5 , 6-tet r a hyd r o-2 H- 1 hi opy ran- 2 -ace t am i de 1,1- 
di oxide (1.77 g) 

NMR (CDC1 3 , b) : 1.42 (2H, br), 1.64 (4H, br), 1.95 (2H, 

35 br), 2.03-2.23 (2H, m), 2.70-2.90 (2H, m) , 3.00- 
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3.07 (5H, m) , 3 . 1 0 - ;■■ . 1 6 (2H, m) , 3.21-3. AS (IH, m) , 
3.b0-3.70 (IH, m) , 4.00-4.00 (IH, m), 4 . 2 8 (IH, 
br , 4.:>0 (2H, s) , 4 . 56 (1/2H, br ) , 4.80 (1/2H, 
br), 7.2 1-7.48 (9H, m), 7.58-7.65 (3H, m;, 7.75 
(2H, br), 8.20 ( 1/2H, s), 8.32 (1/2K, s) 
MS (E5I-) : 791 . 9 (M-H+Cl) 



(OS) -M- (2-Tet. rahydropy ranyloxy ) -2- [ 5- { 3- ( ( (2S) -2 , 6- 
10 bis ( ler t -buloxycarbony lami no ) hexanoy] ) amino ) phenyl *-2- 

t hienyl ] - 3 , 4 , 5 , b-ttitrahyiro-2H-tnicipyran-;':-acet.amide 1,1- 
d i ox i d^ ( 2 0 0 mo ) 

NMR (CD01 3 , 6): 1.40 (lOH, s) , J. 48-:. 70 (14H, m), ] . 95 
(2H, br) , 2.09-2.20 (2H, m) , 2.68-2.92 (OH, m) , 
-0 00-3.1!) (4H, mi, 3.28-3.49 (1H, m) , 3.63-3.74 
(IH, m) , 4.16-4.28 (IH, m) , 4.50 (1/2H, br), 4.65 
(1/2H, br), 7.22-7.24 (2H, m), 7.27- 7.30 (2H, m) , 
/.01 (IH, br), 7.62-7.32 (IH, m) 

MS (ESI- ) : 791 . 3 (M-H ) 



2 0 



3 0 



Example 391 



(2S) -N- \ 2-Tet rahydropyranyloxy) -2 - 5- \ 3- (2-terr.- 
butoxycarbunylamino-3- ( 3-pyr idyl ) propionylamino) phenyl } -2- 
t hienyl] -3, 4 , 5, 6- t et rahydr o-2H - thiopy ran-2 -acet amide 1,1- 
25 dioxide (1.54 g ) 

NMR (DMSO-d 6 , 6): 1.22-1.27 (2H, m), 1.43 (9H, s), 1.63- 
1 68 (4H, m) , 1.98 (2H, br), 2.07-2.25 (2H, m) , 
2.74-2.96 (2H, rn .) , 3. 04-3. 20 (6H, m) , 3.41-3.48 
(IH, m) , 3.66-3.76 (IH, m), 4.45 (1/2H, br), 4.54- 
4.63 (IH, br), 4.8t : . (1/2H, br), 5.31-5.45 (IH, m) , 
b. 82-7.00 (2H, m), 7.04-7.20 (3H, m) , 7.22-7.27 
(2H, m) , 7.52-7.65 (2H, rr. ) , 8.43-8.59 (3H, m) 
MS (ESI + ) : 713.1 (M + H) 



Example 392 
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'.'2 3) -f 3- ( 0 - T c: t . r a h y d r o pyranyi o x y ) - 0 - [ 0 - ( — ( 3- 

ca rboxyp r op i ony 1 ami no ) phenyl } -2-th ieny 1 1 - 3 , 4 , 5 , 6-te t r ahydr o- 
2:i-th.i :>pyr a r i - 2 - a ce t am r de 1,1-cioxide (20 mg ) was obtained in 
a similar manner to that of Examp>le 3. 

1.3e-2.06 (10H, rn) , 2.34-2.63 (5H, m), 
52 (61i, ni, 3.05-:-. .9o (1H, m) , 4.4 3 (1./2H, 
7 3 (1/2H, br), 7.17-7.32 f 1 H r m), 7.28-7.4 8 
, 8.0 0 (1H, s), in. 08 (1H, s), 1 0 . 5 9 (1H, 
22 (1H, s; , 12. 1 3 (1H, br s) 
3.4 (M-H; 



MMR 1 DM30-d 6 , 6) 



: .88-3 

br ) , 4 
( 4 H , m 
s ) , 11 



Ex amp 3 C > - 

(3 3) - N - ( 2 -Tot ra hyd ropy ran y 1 oxy ) - 2 - [ a- j 3 - ( 3 - 
{ met hy 1 am 1 roe a rbony i } p r op 3 on y 1 am i n o ) phen yd } -- 2 - 1 h 1 enyl ] - 

1 ■ 3,4, 5, s-te'; i-dhydro-2H~rniopyran-3-ace::amide 1, 1 -dioxide (50 

mg ) was ob-ained in a similar manner to that of Example 32. 

IJM2 p:dcL 3/ h) : 1.48 <2H, br) , 1.62 (4H, br), 1.9b (2H, 
br), 2.0 6-2.2 6 (2H, m), ii.62-2.6 6 (2H, m>, 2.75 
(3H, br s), 2.88 (2H, brl, 2.05-3.22 (5H, m), 

2 0 : . 3 5 - 3 . 4 : > ( 1 H , mi, 3.73-5.9^ (lH f m), 4.15-4.25 

31. H, m) , 4.7 0 (I/2H, 3), 4.^5 (1/2H, s), 6.97-7.12 
<4H, m) , 7.32-7.43 (2H, m), 9.12 (1/2H, br), 9.24 
U./2H, br) 
M3 (E3I-) : 57 6. 3 (M-H) 



Example 394 

o28 ) -N- ( 2 - Tet rah yd ropy ran y loxy ) ~3 - [ 5- t 3- f t ert - 
butoxyoarbonylaminomethyl ) phenyl ) -2-thieny] ]-3, 4, 5, 6- 
t e t ra hydro- 2 H- 1 hi op or a n- 2 - ace tarn 1 d» : - 1 , 1 -dioxide ( 3 0 0 mg ) wa s 
obtained in a similar manner to that of Example 89. 

NMR ( C DC 1 3 , 6) : 1.47 (9H, s ) , 1 . 301 - 1 . t 8 (6H, m), 

1 .81-1. ^3 (211, m ) , 3 . 0 r. - . 2 3 ( 2 H , m ) , 2.68-2.8 9 
(2H, m) , 3.0 5 (20, br o), 3.08-8.13 (2H, rn), 3.27- 
3.50 (1M, m) , 3.61-8.70 (1H, m), 4 . 2 4 - 4 . 3 9 (2H, m) 
4.32 (1/23, br), 4.89 (1/2H, br), 6.7 1-6. 82 (1H, 
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s ) 

(ESI-,, : 577 . 1 (M-H ) 

5 Exampi e 3 95 

■ 2 S ) - 1 ; - ( 2 - T e t r a h yd r opyranyloxy) -2 - { 5 - { 3 - ( 2 - 
( met h y 1 ami no ) ace t y 1 am i no ) pheny 1 } -2 - thieny 1 ] - 3 , 4 , 5 , 6- 
te: rah yd r o - 2 H - 1. h i opyran-2-acet amid e 1 , 1 - d i o x i d e (91 5 mg ) was 
o b z a i 1 1 e d i n a similar ma n ner t c; t ha t o f E x a mp le 2 3 9. 
10 iIMR ( EN'SO-d-, t>) : 1.42-1.59 (6H, m), 1.73-2.05 (4H, m), 

2 . 3.. (3H, s), 2.37-2.46 (1H, m), 2. 8 9 -3. 2 0 (4H, m), 
(?H, S ), 3. 4 5- 8. 4 H (2H, ni) , 3 . 7 5 - 3 . 8 (1H, m), 
4.44 (1'2H, br), 4.75 (1/2H, br), 7.20-7.24 (1H, 
m}, 7.34-7.30 (2H, m), 7.38-7.42 (1H, m), 7.5 5- 
15 7 . 57 ( 1H, m) , 8 . 02 (1H, :=> ) 

MS (EE I f j : 5 36. 3 (M + H) 



p :'he following compounds were obtained in a similai 
manner to that of Example 54. 

ExampI o 3 9* : 



2 0 



( 2S ) -N-Hydroxy-2- [ 5- ( 6-me t hy 1 - 3-py r l dy 1 ) -2-thienyl ] - 
8, 4 , 5, 6- tel. rahydro-2H-thiopyran-2-acetamide 1 , 1 -dioxide 
hi y d r o ( : n 1 o r i d e ( 8 ' : < mg ) 
25 UME i i.WSO-d^, 6): 1.71-2.10 (4H, m), 2.35-2.54 (IE, m) , 

_.6c (3H, s), 2.96-3.08 (2H, m), 3.14-3.60 (3H, m), 
7.3s (1H, d, J- 3.5Hz), 7.74-7.81 (2H, m), P. 4 9 (1H, 
dd, J-l.o, 8Hz.), 9.01 (1H, d f S'l.SHz), 10.66 (1H, 
s) 

3 0 MS ( ESI - ) : 37 9 (M-H) 

Examole 3 97 



(25) -S-Hy : r txy-2- [ 6- i tj-methoxy-3-pyr idyl ) -2-thienyl ] - 
3 , 4 , 5 , 6 - t. et r ah ydr -j - 2 H - 1 h iopy r a n - 2 - a ce t ami de , 1 , 1 -d l ox i de (50 

3 0 mg ) 
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NMR (DMSO-d,,, 6): 1.7 1 0 9 (4H, m ) , 2.3 3-2.52 (111, it,), 
2.95-3.03 (2H, m), 10-3.29 (2H, m) , 3.42-3. 56 
(IK, m), s.89 (32, s), 0 . 8 : > (IK, 2, 2"8Hz), 7.21 
(1H, d, J=3.5Hz) , 7.43 (1H, d, 2=3. 5Hz), 7 . 97 (1H, 
dd, J=l .5, BHz), 8.4 7 (1H, d, J=l .5Hz) 

MS (ESI -) : 3 9 5 (M-H) 



Exarat' ! e 3 98 



1 3 



(2S) -N-Hydroxy-2- [ 5- [4- (5-methyl-l , 2, 4 -oxadi a zc ■ i - 3 - 
y 1 ) phenyl ] -2-thienyl 1-3,4,2, 6- - e t rah yd r o-2 H -t h i opy r an-2 - 
dceta:nide 1 , 1-dioxide (67 mq } 

NMR ( DMGO-d,., , 6): 1.71-2.09 (4H, m) , 2.20-2.52 (1H, in ) 

--•68 (311, S ), 2. 94- 3.08 (2H, m), i. 11-3. 33 (2H, m) 
3.3*— 7.56 (1H, m) , 7.26 (Hi, d, 3-3.5), 7.63 (1H, 

J= 3.5Hz) , 7.84 (2H, d, J=8Hz) , 3.03 (2H, d, 
■J=8Hz) , 8.84 (1H, S ) 
MS (KGI-) : 446 (M-H) 



Example 3 99 

20 < 2S > -M-Hydroxy-2- [5-{3-(2- (acetyl ami no ) ace t y 1 am i no ) - 

phenyl } -2--; hieny 1 ] -3, 4 , 5, 6- 1 e t. rahydro-2 H - 1 h l opy ran- 2 - 
acetamide 1 , 1 - d i oxide (75 mg ) 

NMR (i:>MSO-d, 5 , 6): 1.69-2.08 (4H, m), 1.89 (3H, s), 

2.34-2.48 (1H, m), 2.94-3.30 (4H, in), 3.38-3.55 
25 ' 1H ' m), 3.88 (2H, d, J=8.0Hz), 7.21 (1H, d, 

J=4.0Hz), 7.32-7.40 (2K, m), 7.42 (1H, d, J=4.0Hz) 
'■'-44-7.51 (1M, m ) , 7.98 (1H, s), 8.22 (HI, t, 
2=8. 0Hz), 8.83 (1H, s), 10.08 (1H, s), 10.60 (1H, 
s ) 

30 MS (t:SJ - . : 4 78.3 (M-H) 



Ex amp 1 e 4 0 0 

(2S) -N-Hydroxy-2- [5-{ 3- ( 3-methoxyca rbony 1 prop i cnyl - 
amino) phenyl } -2-th i eny 1 ] - 8, 4 , 5, 6-tet. rahydro- 2H-t.h i c pyran 
acetamide 1,1 -dioxide (60 mq! 
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NMR (DMCD-d 6 , 6): 1.72-2.0:-* (4H, m ) , 2. 33-2. 48 (1H, m; , 

2.6*1 (3H, s) , 2.77-3.40 (eH, m), 3.42-3.22 (111, m), 
. • ■ (1H, d, 2-4. 0Hz), '228--.4B (4H, m), 7.93 (12, 
n) , 8.8 4 (1H, s), 10.12 (1H, s), 10.60 (1H, s) 

MS (ESI- ) : 4 93. 4 (M-H) 

Example 401 

; 2S ) -II-Hydroxy-2- [ h- { 3- ( 3- ( me t. hy 1 aminoca rbony 1 ) 
propionylamino) phenyl | -2-th.Lenyl ] - 3, 4 , 5, 6-tet rahydro-2H- 
thiopyran-2- -i eet nn:i de 1, 1-dooxide {70 rug) 

UKR (i:M3-)-d i)f 6) : 1.7 3-2.09 (4\\, m) , 2.40 (2H, t, 

4=0. OH;:;, 2.4 5-2.4 9 ( 1H, m) , 2.53-2.93 (3H, m), 
2 . "5-3 .2- :4H, m) , 3.4 0-3.54 (3H, m; , 7.20 (1H, d, 
7-4. OH::"., 7 . 3 2 (2H, d, J - 4 . 5Hz) , 7.39 (1H, d, 
J=4.0Hr.,, 7.43-7.47 (2H, m) , 7.82 (1H, br ) , 8.00 
■; 1H, s ' , 10.08 ( lii, s ) , 10 . 60 ( 1H, s) 
M7 (ESI- < : 4 93'. 1 (M-H ) 

Exa mp; e 4 02 

; 7 7. ) -M-Hyaroxy-2- [5-13- (2- ( 2 -met hoxye t hox y ) - 
acetylamin o) phenyl \ -2-0hienyl ] -3, 4 , 5, 6 -retra h yd r o - 2 H - 
thiopyran-3-acetain.i.de 1, 1 -dioxide (120 mg ) 

NMR (DMS.O-d^, 6): 1.70-2.07 (4H, m), 2.26-2.46 (1H, m) , 

7.-4-3.37-: (4H, m) , 3.31 (3H, s) , 3.48-3.51 (1H, m) , 
-.52-8.5- (2H, m) , 3.66-3.72 (2H, m), 4.10 (2H, s), 
7 -72 (lii, d, J-4.0HZ), 7.33-7.4 0 (1H, m), 7.40 (1H, 
d, J-4.0Hz), 7.52-7.62 (1H, m ) , 8.0 0 (1H, s), 6.8 4 
(1H, si, 9.7 6 (111, s), 10.60 (1H, s) 
MS (ESI-) : 4 95 . 3 (M-H) 



Examp ( - j 4 0 



21 y or ox y- 2 - [ 5 - ( 3 -■ ami norm- t.hy lph-:?n y 1 ) 



■t h^enyl ] 



3,4, 5, 6-tet rahydro-2HM_.hiopyran--2-aeet.amide 1, 1 -dioxide (132 
mg) from (3 5) -N- ( 2 - t e t rahydr opy r an y 1 oxy ) -3- [ 5- ( V (tert- 
but.oxyrarbonylami nomethyl ) phenyl } -2 -th i en yl 1 - 3, 4 , 5, e- 
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tetraliydro-2H-th i opyr an-:: - a :ot; amide 1 , 1 -d : oxide 

NMR (PMSO^, 6): 1. 73-2. OH (4H, m), f: .^5-2.-35 (1H, m). 

2.95-7.56 (4H, m.) , " 3 .4--- 3.00 m), 4.0 8 02 H, 

br), 7.2 4 (iH, d, 3- 4. OH 2), 7.37-7.39 flH, m ) , 
<' .45-7.30 (2H, m) , 7.6H (1H, d, J-7.5H;:), 7.75 (1H, 
:■■), 8.L3 (2H, or!, 8.83 [1H, s), 10.60 (1H, s) 
MS (EST-): 475.2 ( K- H + CH vZl I ) 

Ex amp I e_-K>4 

1 0 ( .23 1 -M-Hydr jxy-2- [ 5- { 3- f 2- ■' N - met. hnxy^a rbony 1 -N- 

me t h y 1 am : n< >) acef /] amino ) pheny 1 } -2 - t hi eny 1 ] - 3 , 4 , 0 , 6- 

t.. e t_ r c_i Oyd i: o - 2 H - t h i opy ra n — 2 - a c e t . a n i d e 1, I -dioxide { 110 mg ) 

NHF; (PMSb-d,,, 6;: 1.75-2. Or (4H, rr: j , 2.37-2.4 6 (10, m), 
3.00 (::/2H, s), 2. c )4 :8/2H, s), 2 . 0 5 - 3 . 2 6 (4H, m), 
1^ i.40-3.00 dH, m), 3.;>6 (3/2H, s; , 3.63 (3/2H, s) , 

-.05 (2h T , s) , 7 . 20 (1H, d, J=4.0Hz), 7.32-7.39 (3H, 
m) , 7.42 C1H, d, J-3.DHZ), 8.02 (1H, s), 8.84 (1H, 
2 > 

MS { ESI- ) : Or: 8 . 4 (M-H) 

20 

Exam ple 4 0 3 

(22 ; -Il-Hydroxy-2- [ 5- { 3- ( ( (23) -2 , 6- d l ami nohexanoy 1 ) - 
amino i phenyl } -2-r hi enyl j -3, 4 , 5, t.-r.et rah ydro-2H-t h iopyran-2- 
aoetam.ido 1 , 1 -d ioxi de (200 mq ) :rom (23) -N- (2- 

2 5 tetrahydropyranyloxyj -2- [5-{ 3- ( ■ (2S) -2, 6-bis (tert- 

butoxvcarbony l ami no ) hex a no yl ) am: no ) pheny 1 } -2-Ehienyl ] - 
3,4,5, 6-te- rahydro-2H-thiopy ran-2-ace t am ide 1 , 1 -dioxide 

NMF. ( L">MS0)~d r) , 6) : 1.33-1.44 (2H, m), 1.50-1. (SO (2H, m), 
1.73-1.3*3 (4H, m), 1.^5-2.07 (III, m}, 2.15-2.45 
30 -1H, m;< , 2.73-2.80 (2H, m), 2.05-3.28 (4H, m), 

o. 5 0-3. 0 5 (1H, m) , 3.9 4 (1H, br), 7.22 (1H, d, 
0 = 4. 0Hz), '.'.4 2-7.4 5 (3H, m;, 7.33 (1H, d, 0-7. 0Hz), 
2 . 9 4 ( 1H, s) , 8.3 8 ( 1H, s) 
MS ( ESI + ) : 509 . 8 (M+H ) 

3 5 
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3 0 



E xampl e 4 0 6 

(2S) -N- Hydroxy- 2- [ 5 - f 3 - ( 2 -amino- 3- (S-pyridyl)- 
propiony 1 arm no) phenyl } -2-thienyl '-3,4,2, b-tet rahyc 
2H-r.hiopyran-.?-acet amide 1, 1 -dioxide (460 ma) from (2S)-N- 
2 { 2- tet rahy :iropy rany ioxy ) - 2- [ 5- { 3- (2-tert- 

butoxycarbony 1 ami no-3- ( 3-pyridyl ) p ropi ony 1 ami no ) p henyl } -2- 
thieny L] - 3, 4, 2, 6-tetrahyciro-2H-thiopyran~2-acetamicie 1,1- 
ai oxide 

NMR <DMSo>-d 6 , ft): 1.74 -2.07 (4H, m), 2.36-2.4 6 (1H, m) , 
10 - - 9>!-3. 32 (6H, m) , 3.45-3.55 (1H, m), 4.24 (1H, 

7 .27 (1H, d, J-4.0H?.), 7.39-7.43 (4H, m) , 
7.57-7.57 (1H, m ) , 7.83-7.86 (2H, m), 8.39 (2H, 
br; , 3. 56-8.60 (2H, m) , 10.57 ■; 1 H , .3., 10.60 ( 1 H, 
:?) 

13 MS : 52 9. 1 (M+H) 

E xamp le 4 0 7 

(2S) -N-Hydroxy-2- [ 5- ( 4- ( 3 -py r a dy 1 - 2 -pr open y 1 ox y ) - 
phenyl ) -2-ihionyi 1 -3, 4 , 5, 6- 1 et: rahydro- 2H- 1 hi ony ran-2- 
20 acetamide 1 , 1 -d Loxi de (18:3 mq ) 

NMR (i)MSD-d 6 , 6): 1.70-2.06 (4H, m), 2.36-2.47 (1H, m) , 
2.9n-3.56 (5H, rn) , 7.16 (1H, d, J=16Hz), 7.23 (1H, 
d, ,T=4.0Hz), 7.30 (2H, d, J = 8.5Hz), 7.49 (1H, d, 
J=1k>Hz) , 7.70-7.76 (3H, m), 7.97 (1H, d, J=8.5Hz), 
25 h. 53-8. 57 (1H, m) , 8.75 : 1 H , d, J-SHz), 9.12 (1H, 

s ) , 10. 6 f 1 H , s) 
MS (E2I- ) : 511 (M-H) 



Example 4 08 

To a solution of (23) -2- 1 er t -bu t. oxyca rbony 1 ami no- 3- 
hydroxypropi or.ic acid (6b mq) , ] - h yd j ox yben zo t. r i a z o 1 e (44 
mq) and 1 -ethyl- 3- ( 3 -d i me t. hy 1 ami nop rop y 1 ) ca r bod 1 1 :n a. de 
hydrochloride ( e2 mg ) in N , N-dimet hy 1 f o rmami de (1.3 ml) was 
added a solution of ( 2 S ) - N - ( 2 - r e t r a h yd ropy r a n y 1 ox y ) - 2 - [ 5 - ( 3 - 
animophenyl ) -2-thi.enyl I - 3, 4 , 5, 6 - 1 e t r a h yd r o-2 H - t h i opy r a n - 2 - 
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i 0 



1 s 



20 



acetamide 1,1-dioxide (100 m • in N , N -d ; met. h y 1 t ormami de (0.5 
ml) at. ambient temperature. After being stirred at the same 
temperature overnight:, the reaxion mixture was added ethyl 
acetate and the solution was washed successively with water, 
a Si aqueous citric acid solution, a saturated aqueous 
sodium hydrogen carbonate and brine, dried .aver anhydrous 
magnesium sulfate and evaporate<1 under a stream of nitrogen. 
After the residue was dissolved in methanol (1 ml), the 
solution was added 4N hydrogen chloride in ethyl acetate. 
The mixture was stirred af ambient temperature for 
Alter the solution was evaporated under a stream 
the r^s.ilu^ w > - pari f ipd by reverse r-hase HPLc (0. 11 
tr. ; fluoraaoet ic a : i d in a cet or: 1 1 r i ie , I - o; / gradient) to 
give ( 22 } -n-hydroxy-t- [ 5- { <- i ( (22 ) -2-amirio-3- 
hydroxypropi oriy.l ) ammo ) pheny I } -2-thienyl ] - 3 , 4 , 5 , 6- 
tet rahydro-2H"th.opyran-2-acet amide 1, 1- diox.de (30 mgi as a 
wh 1 1 e powde r . 

NMR (DMSO-d fi , iS) : 1.7 6-2.10 (4H, m) , 2.3W-2.4c (1H, m) , 



L hour. 
: nitrogen, 



3.00 (2H, a, ,1-lOHs), 3.13- 



( 4 H , m ) , 3.82-3.93 



■1H, m) , 3.98-4.06 (1H, m) , 7.20 (1H, d, J=4.0Hz), 
7.4n-7.43 (3H, mo, 7.50-7.54 (1H, m), 7 . 90 (IH, s), 
8.3c (2H, br) , 1 0 . ' - ;ifl, s) 
MS (ESl-f ) : 4 68 . 3 (M + H ) 



The r allowing compound was obtained in a similar manner 
to that of Example 408. 



Example 400 

(22) -N-Hydroxy-2- ; 5- { 3- ( 2-di rue t hylaminoca rbony 1 ) amino) 
3 0 acetyiamino) phenyl ) -2-thienyl J - 3, 4 , 5, 6 - 1 e t r ah vdro- 2H - 

th i opyran~2-acetami de 1, 1 -dioxide (30 mg ) from (2S)-N-(2- 
tet rahydropyranyl oxy ) -2- ' 5- {:■■-{ i 2 - ami noa ce t y 1 ; ammo) phenyl ( - 
2-t hienyl . -C, 4 , 5, e - t: e t r ahyd r u- 2 H- 1 h l opy r an- 2 - ace t ami de 1, 1- 
d l o x l d e (15 0 mg) and d i m e t h y 1 a m i n o c a r b o n y 1 chloride. 

NMP -.™so-d 0 , 6) : 1.74-2. 04 (4\\, m) , 2.3 0-2.44 flH, m ) , 
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m: 



2.85 (bH, 3), :: . 97-3 . 2 3 (4H, rn), 3.46- 55 (1H, m 
3.7a (2H, d, J-4.0Hx), 6.63 MM, t. , 7-4. OHx), 7.20 
(iH, a, J = 4 . 0 H z ; , 7 . 7 4 - 7 . 4 0 a 7 , rn), 7.40-7.48: (2 
m), 8.0] (]H, s), 8. OH (1H, br), 0.93 (1H, s), 
1 0 . oO 4H, s ) 
(ESI + ) : 709. 2 ( M + H ) 



Example 410 

( 2S ) -N-Hydroxy-2- [ 5 - { 3 - '77 - ( N - ( dimot hy laminoca rbony 1 ) -N- 
10 met7nyl amino ) a^et ylami.no) phenyl } - 2-t.hienyl] -3, 4, 5, 6- 

t.elrrihyd ru-2H-t h : opyran-2-acet.ami ao 1, 1 -dioxide (30 mg ) was 
obtained in a Similar n-.- > to that of Example 409. 

NMR (DMSo-d^, 6): 1.7^-2.03 (4H, m), 2.37-2.48 (1H, m], 
- - / 4 ( *,H , a ) , 2 .77 ( 3H , s ) , 2 . 0 a- . 2 5 ( 4 H , m ) , 
l'> 3.4 4-3.72 (lib m), 3.9 1 (2H, a), 7.2 0 ( 1 H , d, 

0=4. OH-), 7.34-7.47 (3H, m), 7.42 ( 1H, d, J-4.0Hz 
8.02 ( 1 H , s ) , 10.07 ( 1 H , s } , 1 0 . 6 8 ( 1 H , s ) 
M7 ( ESI- i : 721 . 2 (M-H) 



2 0 Example 41 



JO 



(27 ) -N- (7-Tetrahydropyranyloxy ) -2~ [ 5- [ 4- ( 5-methyl- 
1,2, 4 -oxadia zol- 3-yl ) phenyl ] - 2-thieny l ] -3 , 4 , 5 , 6-teL ra hydro - 
2H-thiopyran-l-acetamide ], 1 -dioxide (113 mg ) was obtained 
in a similar manner to tnar of Example 201. 

NMR <CDC:i 3 , 6): 1.38-1.74 (GH, m ; , 1.90-2. 01 (2H, m), 

2.06-2.23 (2H, m) , 2.67 (3H, s) , 2.70-2.89 (2H, m 
3.03- 3.08 (211, m) , 3.10-3.18 (2H, m), 3.28-3.50 
(1H, m; , 3.59-3.72 (1H, m), 4.53 (0.5H, s), 4.31 
(0.5H, s), 7.28-7.72 (1H, mi, 7.37-7.39 (1H, m), 
7-71 (2H, d, J --- 8 H z ) , 7.99 (0. 5H, s), 8.08 (2H, d, 
3--8HZ ) , 8.12 ( 0 . 5H, s ) 
MS (ESI -) : 5 30 (M-H) 



Ex amp J e 4 1 
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tert. - But yl 2 - ( 0 - br omo - :•: - t h i e ny : ) ~2 , o 4 , b - 
tetrahydrothiophene--: -d^etdte (2.77 q) was obtained an 
substarit laliy the same manner as that oi Example 9 3 . 

NMR (CDCi 3 , 6): 1 . V] (9H, s>, 1.90-2.05 <1H, m) , 

2.0 7-2.2 0 (2H, nu , 2 .2 6-2. 3 6 (1H, m) , 2.3 3 (1H, d, 
2 lo3Hz), 2.98-3.09 (2H, m), 3.12 (111, d, J=15Hz), 
6.7e (1H, d, J 4 H z ) , b. 87 (2H, d, 0-4Hz) 



1 0 tert -Butyl 3 - [ b- i 4 - f 1 uo r opheny 1 ) - 2 - 1 h i en y 1 ] - 2 , 3 , 4 , 5 - 

tetrahydro^r. LOphene-2- acetate ( 4 7 3 mq } was obtained in 
s .... b s t a ;a t 2 a 1 1 y t h :. :arr:o m a ri n e r a - t h a *- ■-, f E x a mo 1 e 1 0 0 . 

NMP • "9 " : i , , <V : 1.34 ( 9H , : ; .• , 2.02-2.29 i 30, m,, 2.36- 
3.io (111, no, 3.00 (10, d, ,9 16Hz) ; 3.01-3.14 (2H, 
15 m) , .3.17 (1H, d, J=-16Hz), 6.92 ( 1 H , d, J==4Hz), 

7.00-7.0 3 (3H, m) , 7 . [, . (2H, dd, 0-4, 9Hz) 

E xampl e 4 1 4 

2 - [ 5 - ( 4 - Flu or opheny 1 ) - 2-t hieny 1 ] - 2 , '3,4, 5- 
20 tetrahydroth Lophene-2-acetic acid (298 mq) was obtained in a 
similar manner to that of Example 95. 

NMR (CDe! 6): 2.02-2.31 (2H, m), 2.39-2.50 (1H, m) , 

2.98-3.17 (3H, mi , 3.30 (1H, d, J=16Hz>, 6.93 (1H, 
d, 3-4 Hz ) , 6.^-7.06 (3H, m), 7.5 3 (2H, dd , 0 = 3, 
25 3Hz) 

Mo (ESI - ) : 32 1 (M-H ) 

E xamp l e 4 lb 

2- \ 5- ( 4-Fluoropheny L ) -2-t hi enyl ] -2 , 8, 4 , 5- 
30 tet rahydrozh.oophene-2-aeetic ac:id 1,1-dioxide {272 nig) was 
obtained in a similar manner to that, of Pieparat.i en 1-4). 

NMR (CDCl,, <V : 2.18-2.43 (20, m), 2.70-2.82 (1H, m), 

2.9 9-3.0 1 (Hi, m) , 3.03 (IE, d, 0-1 6Hz >, 3.14-3.20 
(2H, m) , 8.36 (in, d, J-16Hz), 7.07 (2H, t, J-9Hz) 
"5 7.13-7.10 (2H, m) , 7.94 (2H, dd, d-0, 9Hz) 
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v lollowing comp ouzels were obt. a .i ned in a similar 
t o ' L: ! t e inr Le 130. 



3 Example? 410 

(2:p -0- (2-Tero a h yd ropy r any 1 :.>:y) -2- [ 5- { 3- (2- 
( benzy 1 oxy :a rbony 1 amino ) acet. y la mi no ) phenyl } - 2- 1 h 1 eny 1 ] - 
3 ,4 , 3 , 6-t e* ra hydro - 2H- 1 h i. opy r a : a - 2 -ace t ami do 1, 1-dioxide (230 
mo ) 

10 NMR (0DC3 s , 6,: 1.43 {All, br) , 1.63-1.65 (2H, m), 1.94 

<"H, br) r 2.09-2.2 3 (2H, m ) , 2.32 (2H, br), 3.06- 
J > . ^ ' 7 MH, n) , 3.2 7-3.50 (1H, m) , 3.64-3.70 (Hi, m) , 
^. 0 3-4. 05 (2b, in), 4.32 i 1/2H, br), 4.83 ( 1 /2H, 
:-r ■ , 1 . 1 (22, . > , 7.10-7. 22 (42, m), 7 . O:- 38 

15 (6H, m) , 7.43-7.33 (2H, m), 3.23 (1H, br } , 3.77 

( 1 1211, br ) , 8 . 8 r - ( 1/2H, or) 
MS ( E 3 1 - ) : 6 3 4.2 (M~ H ) 



Example 4 1 7 

20 (23) -N - [2-Tct ra hyd r opy r a n y 1 oxy ) -2- [ 5- { 3- (2- (4- 

met h oxy ben zone sul fonylami no ) ace t: y 1 ami no ) phenyl } - 2-r hienyl j - 
3,4,3, 6-terr<jhydro-2H-thiopyrar;-2-acet.amide 1 , 1-dioxide (220 
mq ) 

NMR (CDC1 3 , 6): 1.4 3 <4H, br), 1.62-1.72 (2H, m), 1.95 
25 (2M, br ) , 2.06-2.25 (2H, m), 2.75-2.90 (1H, m) , 

3.00-3.13 (4H, nn, 3.23-3.50 (1H, m) , 3.64-3.70 
UH, m) , 3.73 (2H, d, J-b.OHz), 3.82 (3H, s), 4.54 
(lolll, br.i, 4.85 (1/2H, br), 5.72-5.86 (1H, m) , 
- (2M, d, J-H.OHz), 7.14-7.23 (4H, m), 7.85 (2H, 

30 d, 0-8. 0Hz), 8.40 (1H, br), 8.78 (1/2H, s), 8.94 

( 1 / 2\\, S ) 
MS (ES1-) : 6^0 . 1 (M-H ;■ 



Ex amp 1 e 4 1 8 

(2S) -N- 1 2 - T e t r a h yd r opy r a n y 1 oxy ) -2- f 3- [ 3- f 2- 
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t rimetnylhydant 3±n-3-yI ) ^cetyiair.i no ) phenyl ; -2-t h i enyl ] - 
3,4,1), e - t rahydro-2H-th l opy r an - 2 -a ce t.am ide 1 , 1 - di ixxide (212 
mq } was ob \ jined in a similar manner to t;.hat. of Example 211. 
NMR (OTDCl-, 6) : 1.38-1.70 { 12H, m) , 1.87-2.05 (2H, m), 
s 2.07-2.28 (2H, m) , 2.77-2.96 (5H, m) , 3.03-3.25 

(4H, m), 3.27- 3.54 ( 1 H , m ) , 3.63-3.81 ; 1 H , m), 
-•^0 (22, sj, 4.5 3 (0.5H, s), 1.8 5 (G.5H, s), 
>' - M 2 . 0o (IH, m) , "'.09-7.34 (AH, m;, ''.34-7.66 
UH, m), 8.35-8.55 <1H, m), 9.05 (0.3H, 05 9.20 
10 (0.5H, a) 

MS ( E3 I - ) : 64 o (M-H > 

Example 4 1 o 

(23 ) -N- ( 2-Tef r ah vdropyranyl j:<y! -2 - [ 3- [ 4 - 

1 5 (phenoxycar) :»on y 1 o:-:yme thy 1 ) phenyl - - 3- 1 h lenyl ; - 3 , 4 , 5 , 6- 

tetrahydro-2H-th 1 ■ ipy ran- 2 -ace tarn ide 1, 1-dioxide = 120 mg ) was 
obtained in a sirro.lar manner to that of Example 244. 

NMR (C;x:i 3/ 6) : 1.33-1.7 6 (6H, m) , 1.87-2.05 ■ 2H, m) , 

2.04- 2.25 (2H, m) , 2. 65-2.91 (2H, m), 3 . 0 0 - 3 . 1 8 
20 ".AW, m) , 3.25-3.51 f L H , rn) , 3. 39-3. 7c : IH , m) , 

4.53 (0.5H, s) , 4.81 (0.SH, s), 5.27 (2H, s), 7.17 
(2H, d, J = 8 Hz) , 7.25-7.32 (IH, m), ' ; . 3\--'i . 4 0 (6H, 

, 7.62 (2H, d, J-8Hz) , 8.01 e0.5H, s>, 3.15 
■0.5H, c) 

2 3 Mo (E3 3-) : 1" 0- (M-H ) 

Ex amp 1 e 420 

(25) -N-- ( 2-17.0. rahydropyranyl-.ixy) -2- [ 5- [ 4- 
(methylamincicarbonyloxyniethyl ) phenyl ] -2-t.hienyl 1-3,4,5, 6- 
30 tet rahydro-2H-thiopyran-2-acetam Lde l f 1-dioxide (70 mq) was 
obtained in a similar manner to r :hat of Example 24 3. 

NMR (CDC1 3 , ft): 1.36-1.75 (oH, m), 1.86-5.01 (2H, rn ) , 

2.05- 2.24 (2H, m) , 2.64-2.85 (5H, rn ) , 3.01-3.18 
(4H, m) , 3.27-3.50 (1H, m), 3.56-3.70 (IH, m), 

3 " ^-23 (0.50, s), 4 . 61-4 .74 (IH, rn ) , 4.80 (0.5H, s), 
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^-11 (2H, s), 7 . 2 1 - 7 . 2 11 (2H, m) , 7.3 6 (2H, ci , 
^-3Hz) , 7.56 (2H, d, 3-8HZ), 7.9o (0.5H, s), 8.11 
(0.3H, s) 
MS ( 3:31 - ) : 53 2 (M-H) 

5 

Exam pi e 4 2 1 

(23) -I!- (2-Tetrahydropyranyloxy) ~2- [ 5- [5- 
(methcxyca fbDnylami.no) -3-pvridy 1 ] -2-t nienyl ] - 3 , 4 , 3 , 6- 
tet rahydro-2H--thi opyran-2- -icetannde 1, 1 -dioxide (170 mg ) w d s 
]Q obtained in a similar manner to t h a L of Example 201. 

NMR ('■ , D.21 3 ^ ^) : 1.40-1. 74 (6H, m ) , 1.89-2.01 (2H, m), 
2 . 2 5-2.22 ( 2 H , m , 2 . ^ 0 -2.9 ( 2 H , m ■ 3 . 9 n - 3 . 1 7 
< ^-o m) , 3.30-^.36 (1H, m), 3.62- 3.76 (1H, m), 
■ ♦ * (37, s), 1 . > " (0.5H, s), 7.84 (0.5H, s ) , 
15 n. 37-7. 06 ( 1 H , rre , 7.23-7.3 3 ( 1 H , m), 7.36-7.63 

, 1H, m) , 8.10-3.19 (Id, m), 8.40-6.56 (3H, m) 
Mo (E3T-) : 322 (M-H) 



Example 4 22 

223) -iJ- ;i.:-Teorahydropyrany loxy ) -2- [ 3- ( 3- 
(methylami noca r bo p.yl methyl irriinocarboriylanii.no ) pnenyl ) -2- 
thienyl ] -3, 4, 3, 6-tet rahydr- ,>-2H- thiopy ran-2 -ace tamidc 1 , 1- 
dioxide (4 : . mgj was obtained m a similar manner to that of 
Examp 1 e 3 2 . 

NMR (CDC1 3 , h) : 1.4 0-:. 47 ( 4 H , m), 1.64- 1.69 (2H, m ) , 
--15 (2H, br), 2.2 8 (2H, br), 2.8 0 <3H, br s), 
2. 81-2. 88 (2H, ire, 2.98-3.13 (AH, m), 3.25-3.52 
'1H, m) , 3.72-3.31 (in, m), 3.83-1.94 (2H, m ) , 
4.50 (1/2H, br;, 4.83 (1/211, br), 5.27-5.4 3 (1H, 
™) * 7.12-7.19 <6H, m) , 7.48-7.53 (2H, m), 7.67- 
7 .72 ( 1 H , m ) 

M7 f E21 -) : 57 7 . 3 (M-H 



Example 423 

(23) -N- {5-Tet ra hydr opy r , i n y lox y ) -2- [5- (3- 
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( Cd rboxymer hy 1 am moca rb any I amino) pheny ! ) -:_-thienyl ] -3, 4 , r > , 6- 
^:trdhydro-2H-thiopyran-::- eet amide 1 , .1 -di oxide ( 1 30 mg ) wai 
obt a i neci in a sirrii hi- manner t a that, o f Exano j o -» . 

NMR (CDCI3, (V : 1 .43- -.50 ; 2 H , m ) , ] .64-1.68 (4H, m) , 
1.92 (211, br), 2.08-2.2 1 (211, m), 2.40-2.48 [2H, 
^2, 2. 9. c -3. 1 4 (4H, m) , 3.30-3.53 (IK, m) , 5.75- 
3 • 8 1 HI!, m), 4.30 (2H, bi s), 4.45 (1/2H, br), 
4.82 (1/2H, br), 7.13-7.22 (aE, m ) , 7.53 (1/2H, - 
7.57 (1/2H, s .:• 
ME (E3I-) : 5b3 . C (M-H) 

Thr* f'OOawina compounds wero ar: ii ::<•<] -j n a similar 
man n e r r. e a h a t o i: E x a mp :, e 2 4 9. 

Examole 424 



(23) ~U- ( 2-Tet rahydi opyrany loxy ) -2- [ 3- \ 3- (2- 
(allylammo) a ce t y 3. ami no ) phenyl \ - 2 - 1 h i en y 1 ] - 3 , 4 , 5 , 6- 
tetrahydro-2H-thiopyrar!-2-acetamide 1, 1-dioxide (106 mg ) 

NMR (CDCI3, 6): 1.45 (2H, br), 1.64 -1.68 (411, m) , 1.95 
■ 2H ' b ^>, 2.06-2.24 (211 f m) , 2.64-2.86 (2H, m), 
3.07 (2H, br s), 8.13-3.16 (2H, m), 3.30-3.49 (1H, 
™) , 3.46 (8H, :1, a -7 . GHz; , 3.45 (2H, s;, 3.62-3.71 
: ' 1H ^ m w 4.52 (1./2M, s) , 4.80 (1/2H, s;, 5.20-5.30 
(2H, m) , 5.85-5.98 (IE, m), 7.23-7.52 (4H, m ) , 
"7.5 6 (IE, br; , 7.8 0 ( IE, s) , 9.40 (1H, s) 
MS ( ESI + ) : 5 62 . 2 (M + H) 

Ex amp 1 e 4 2 5 

( 3 2 ) -N- ( 2 -Te t: rah ydr opyrany lax y ) - 2 - " 5 - { 3 - ( 2 - ( 2 - 
ethoxyethy] ammo ) a :et ylamino ) phenyl j -2-t;hienyl J - 4 , 5, 6- 
t.etrahydro-2H-th iopyran-2-acetanude ], 1-dioxide (65 mg ) 

NMR (CDCI3, (V : 1.83 (3H, t , 2-7. 5Ez), 1.4b (2H, br), 
1-65-1.80 (4E, m) , 1.95 (211, br), 2.05-2.25 (2H, 
m > > 2.65-2.85 (IE, m) , 8.88 (2E, t, J=b.0Hz), 
-.30-8. 4> HE, m), 3.44 (2E, a), 3 . r 2 1 - 3 . 5 3 (4E, m 
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7.62-3.70 (in, m) , 4.72 H/2H, br ) , 4. HO (1/2H, 
br) , 7.27-7. 77 (5H, m) , 7.77-7.61 (Hi, m ) , 7.83 

'y- r s), 8.0 7 (1/2U, bio, 8.2 0 ( i 7 7.0, br s), 9.72 
( 1 H , s) 

7 MS (ESI + ) : 7 94 . 2 (M + H) 

Ex ampl e 4 2 6 

(23} -N - (2-Tet ra h ydropy ra ny I oxy ) -2- [ 5- { 3- (2- 
( benzyl ami no ) acezyl ami no ) phenyl } - 2 -t h :i eny 3 ] - 3 , 4 , 5 , 6- 
. 0 Let rahydro-lH-th i jpy ran -2 -ace t amide 1 , 1-di o>:ide (97 mg) 

NMR 07DC1 3 , 6); 1.48 (2H, br), 1.52-1. £8 MH, m), 1.96 
2"0b bri, 3.10-2.22 (8H, m), 2.66-2.89 <2H, m), 
•■-06 (2H, br 5), 3 . 1 0 -3.1 6 (2H, m), •; . 2 2 . 50 (Hi, 
nn , 3.4 7 (2H, br s), J.eO-3.7 0 (IH, rn ) , :. . 8 8 (211, 
7 -.), 4.:32 (I OH, br), 4.80 (1/2H, br), 7.27-7.38 

;10H, m), 7.52 (1H, br), 1.19 (1H, br), 8.0 5 (1/2H, 
br), 8.2 0 (1/2H, br), 9.3? (1H, s) 
MS ( E S Ir) ; 6 12 . 2 (M + H) 

! 0 Ex ample 42 7 

2S ) -/]- ( 2 -Tet rahvdropy rany 1 oxy ) - 2 - ( 5 - { 0 - ( 2 - 
(pent ylamirio j acetyiammo) phenyl } -2-thienyl 1 -3, 4 , 5, o- 
tetrahydro-2H-thiopyran-2-acetamide 1, 1 -dioxide (83 mg ) 
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Example 4 2 8 
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but oxycarbony] am i no- 3 - ben :;y i oxyp r opi on y I ) ami nopheny I } ~2- 



1 0 



^ b ieny 1 } - 3 , 4 , 5 , 6- r. er r ah ydr o- 2 • ! - z h i opy ran -2 - ucetam id- 1,1- 

aioxicie ( 4 0 ' J niq ) 

NMR (COCI. 3 , 6): 1.40-1.48 (2H, br), 1.49 (9H, s), 

1.60-1.68 (4H, m) , 1.94 (2H, br), 2.06-2.24 (2H, 
m;, 2. 6 5- 2. 90 (2H, m), 3. On ( 1H, br s), 3.11-3.16 
■20, br) r 3.27-3.47 (1H, mi, 3.63-3.70 (2H, m), 
..-.."■I 7-4 . 04 (1H, m ) , 4.44 (1H, br ) , 4.52 U/2H, br), 
--23 (1H, d, 4.65 (1H, d, J=11.0Hz), 

•boi (1/2N, br), 5.53 (1H, br), 7.22-7.4.1 !11K, m) 
' ; .22 (1H, br), 8.07 (1/2H, s), 8.20 ( J /2H, s), 
•• . 4 7 ' "H ! , hr\ 
MS ( E;; ! - i : 7^6.2 ( M - H -f CI ) 



The fo.. lowinq compounds were obtained m a similar 
manner to that of Example 54. 



Ex amp .. e 4 2 9 

( 2S ) -IJ--Mydrc»:y-2 - [ 5- ( 3-oycIobutanecarbony laminophenyl ) - 
20 2-thienyi ] -8, 4 , 5, 6- t et r a hyd r o- 2ii- 1 h i opy ran- 2 - acet am ide 1,1- 
di oxide (23-0 mg ) 

NMR ( r.MSO-d 6 , 6): 1.75-2.30 (10H, m), 2.37-2.4 6 (1H, 
nt) , 2.95-3.52 (5H, m) , 7.20 (1H, d, 0=4. 0Hz), 
v - 3 3-7. 55 (2H, m), 7.40 (1H, d, J-4.0Hz), 7.46- 
2 5 7.5 0 (IK, m), 9.0 2 (1H, s), 9.8 4 (1H, s), 2 0.60 

;1H, s) 
MS (E2v; -) ; 4 61 (M-H) 



Ex ampl e 4 5 0 

■ 2S) -Hydroxy-2- [ 5- [ 3- [ 2- ( 1 , 5, 5 - t r mie t hy 1 hydant oi n- 3 - 
yl ) acetylannrio] phenyl 1 -2-r_hieny] j -3, 4 , 5, 6-tet.rahydro-2H-- 
thiopyran-2-acetarnide 1, 1 -dioxide (117 mg ) 

NMR (DM50-d b , 6): 1.36 (6H, s), 1.70-2.0^ (4}!, m) , 

2.35-2.54 (ill, m) , 2.84 (3K, s), 2.94-3.08 (2H, in) 
3.10-:i. 29 (211, m , 3.36-3. b5 (IK, m ) , 4.2:3 (2H, s) 
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7.2 1 (1H, d, : - - . : >liz • , 7. 3 r .- 7. 4 3 (4H, m), 7.9 5 (1 
s ) , 8 . 2 A { 1 H , s ) , 10.42 ( 1 H , s ) , 10.6 0 ( 1 H , s ) 



MS ( ESI - ) : -)bl (M-H 



3 Example 432 

( 2 S ) - 1 i — H yd r o x y ~- 2 - [ 3 - [ 4 - ( me t h y lamin e carbonyl c x ymet h y 1 ) - 
phenyl ] - 2 - 1. h 1 eny 1 ] - 3 , 4 , 5 , 6- 1 et r ahydro-2 H - 1 h i opyran-2 - 
a c e t ami de 1 , 1 - d i ■ > x i d e (46 nig) 

NMR (DMSO-d t ., 6): 1.67-2.09 (4H, m), 2.34-2.33 (1H, m), 
10 2 . b'-' (AH, d, J-4.8Hz,, 2.94 -3.00 (2h, n } , 3.10- 

3.30 (OH, m) , 3. 38-3. 3 3 (111, re , b, 02 (2H, s), 
".21 (lii, d, J-2.5HZ', ' . S H, d, ,i-HHz) , 7.48 
'1H, d, J-5.5Hz), 7.o4 (2H, ri, J-8Hz), 8.83 (1H, 
br 3) 

15 MS (ESI- ) : 451 (M-H) 



Example 4 3s 

( 2 S ;■ -14 - Hy droxy- 2 - [ 5- [ 5- ( me t hex year bony lann no ) - 3- 
pyr idy 1 ] -2-th ienyl ] -3 , 4 , 5 , 6- tet.r ahydro-2 H-t hi opyran-2 - 
2 0 acetamide 1. , 1 - d i x i d e ( 9 4 mg ) 

NMR (DMSO-d,,, 6): J. 71 -2. 09 (4H, m) , 2.35-2.56 (1H, m), 
2.93-3.08 (2H, m) , 3.11-3.32 (2H, m) , 3.41-3.57 
(1H, m> , 3.74 (3H, s), 3.29 <1H, d, J-3.5Hz), 7.65 
(1H, d, J-3.5HZ), 8.32 (1H, s), 8.63 (1H, d, 
23 S-1.5H::), 8.71 (1H, d, J-1.5Hz) 

MS (ES1+ ) ; 440 (M+H) 



Example 4 3 3 

( 2 S ) -N-Hyd roxy-2 - [ 5™ [ 3 - ( 2 , 7-d lme t hy 1 prepi on y i ammo ) 
3 0 phenyl] - 2 - n h i e n y 1 J - 3 , 4 , 5 , 6 - 1 e t r a h y d r o -2H-thiopyran-2- 
acetamide 1 , 1-dioxide (100 mq ) 

NMR ( DMSO-d b , <Y) : 1.2 4 (9jl, s ), 1.71-2.08 (411, m), 

2. 3 3- 2. 5 ^ (1H, m) , 2.94-3.07 (2H, m), 3.10-3.28 
(2H, m) , 3.39- -;. 55 (111, m), 7.70 (1H, d, J-3.5Hz), 
3 5 7.30-7.39 (2H, rrij , 7.41 (1H, d, ,1-SbHz), 7 . ^ 0 - 
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/ .65 (1H, it 
H H , s ) 

MO ( EE 1 - ) : <i 6 3 { M-H ) 



r Ci.01 (Hi, 



y . 8 « 



(1H, b: 



5 Example 434 

■;2S) -N-Hydroxy-2- [ 5- [ 3- ( ( F, ) - 2 -but enoy 1 ami no) phenyl ] -2- 
thienyl ] -3, 4 , 3 , 6-tot rahydro-2H - t.ruopyran- 2 -acetamide 1,1- 
d i ox i cie (10 4 rag ) 

NMR (L>MSO)-d r) , 6): 1 .71-. . Or (7H, m), 2.36-2.55 (IB, m), 
]0 E.9*;-3.0R (2H, m) , 2.10-3.20 (211, m ) , 3 . 3 C <- 3 . °- r - 

(IE, m: , 0.14 (1H, dd, J--1.3, 14Hz) f 6. 75-6. 88 (1H, 
no, 7.2 1 { III, d, J- : . 202 :: ) , ^.^7-7.30 (2H, rn ) , 7.41 
OH, d, 0-3. 3Hz), 7. 50-7. 5b (1H, m), 8.05 (10, s), 
I 0 . OK I 1H, s ) , 1 0 . 62 (10, s ) 
1 5 M3 (EE I- i : 4 4 0 ( M-H ) 



Example 433 

(2S) -2J-Hydroxy-E- [ 5- { 21- ( 1 - ( ben z yl oxyca r bony 1 amino) - 
ace t y] amino ) phenyl } -2 - 1 h iei iy 1 ] - 3 , 4, 5 , 6- 1 e t r a hydro- 2 H- 
20 thiopyran-2-acet amide 1, 1-Oioxide (150 mq ) 

NMR (OMSO-d ri , 6): 1.70-2. 06 (4H, m) , 2.38-2.47 (1H, m), 
..96-3.27 (4H, m) , 3.40-3.55 (1H, m), 3.83 (2H, d, 
O-o . OH z ) , 5.06 (2H, s), 7.22 (1H, d, J-4.0Hz), 
0.20-7. 40 :8H, m» , "'.4 5-7.50 (1H, m), 7.58 (1H, t, 
25 i-b.5Hz), 3.00 (1H, sj, 8.84 (1H, br), 10.10 (1H, 

s) , 10.60 ( 1H, br ) 
MS (EE1- ) : 570.1 (M-H , 



Example 43b 

3 0 ( 2S ) Hydroxy -2 - f 5 - { ' - ( 0 - ( 4 - me t hoxy ben zenesu lfonyl- 

ami no ace t y 1 am i n :> ) phony 1 } - ?. - t h i eny 1 ] - 3 , 4 , 5 , 6 - 1 et r a hydro- 2 H- 
thiopyran-. -azetarnide 1, 1-ilioxi.de (170 mg ) 

NMR ( :.)MSO-d 6 , 6): 1.7 0-2. 03 (4H, m ) , 2.33-2.4 6 (1H, m), 

0.95- 3.26 (4H, m), 3.4 0-3.5 3 (lil, m), 3.62 (2H, s), 
32: -;.77 (3H, s), 7.00 (20, 0, .7-8. 0Hz), 7.20 (1H, d , 
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7-4 . 0Hz J , 7.30-7. _<tt (An, m) , 7 . 7 3 (12H, «.], 
J^B.OHz) ; 7.84 : ] 7, s), 8.84 f 1 H , or), 10. 02 (Hi, 

s ^ 

127 : - : : 606.2 ( M - 7 : 



Example 4 3 7 

(27 ■ -N- Hydroxy- 2- [5- i 3- (me t hy 1 ami no ca rbon ylrnet hyl - 
arninocarbony 1 ^nii rio ) phenyl ) - 2-th i enyi ] - 3 , 4 , 3, 6-r.et rahydr :>-2H- 
thiopyrari-:>a-:-d.d:iiiae 1, 1 -dioxide (25 mg ) 
1° FJMR ( DMSO-d^, 6): 1.72-2.08 (4H, m) , 2.36-2.4 3 (IH, m ) , 

7-61 ( 3H, d, 7-4 . 3Hz) , 2.95- 3.25 ( 4 H , m) , 3.42- 
-d7:) MM, m) f 3.77 (?H, d, J=6. 5Hz) , 6.45 (1H, t , 
7=b.0Hz), 7.;i7-7.2- ( 4 H , m), 7.37 ( 1 H , d, 3=4. 0Hz), 
' " . * ] (4::, s), 7.87 (i)| f bi ) , 8.84 (1H, br), 9.01 
13 : 1 H , s i , 1 0 . 6 3 ( 1 H , s ) 

MS (E3I-o : 4 95 . 3 (M-H) 



Example- 4 3 8 

;23: -N- Hydroxy- 2- [ 5 - { 3 - ( ( ( 1 R ) -2 -ami no- 3- 
20 benzyloxyprop iomy L ) amino) phenyl 1 -2-thienyl ] -3 , 4 , 5 , 6- 
tet ra hydro- 2H-: hi opy ran - 2 - a ce t ami de 1 , 1 -dioxide 

hydrochloride i 12 5 mo) from ( 2 S ; - N - ( 2 - t etrahy dropy ran yioxy ) - 
2- [ 5- i 5- ( ( ( 2R) -2-t ert -but oxycarbonylami no- 3- 
benzy loxyprop roiy 1 j amino) phenyl | -2-thienyl ] -3, 4,5, 6- 
2 5 tet rahydro-2H -t hi opyran-2-acetarni de 1 , 1-dioxi de 

NMR (DMSO-d 6f 6): 1.73-2.06 (4H, m) , 2. 36-2. 4 6 (iH, m) , 
2-95-3.3:6 (4H, m), 3.40-3.55 (1H, m), 3.48 (2H, d f 
3 = 4. 3Hz.. , 4.26 (IH, br t, 7-4. 5Hz), 4.58 (2H, d, 
J = 5 . 0Hz, , 7.23 (IH, d, J=4.0Hz), 7.27-7.35 (6H, m) , 
30 7.40-7.44 i2H, m), 7.53 (IH, d, J -6. 0Hz), 7.94 (IH, 

s), 8.4 1 (2H, br), 8.8 3 (IH, s), 10.62 (IH, s), 
10.82 (IH, s) 
M2 (ESI- ) : 5 58.7 (M-H) 



Ex amp I * 



4 3 9 
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< 7 2: ; - N -Hydroxy-.': - [ 5- { 3 - [2. - ; C i 1 1 y 1 ami no } ace t y lamino) - 
phony I } -2- thi enyl j - 8 , 4 , 5 , 6-t: et. rah ydro-2H-t hiopy ran-7- 
a < - e t a n i ■.- 1 , 1 - d .1 • ^ x . ci e ( '7 0 m • ; ) 

NMR (DMSO-d^, 6): 1.7 5- 2.0 c (An, m ) , 2 . 2c -a . 4 7 (d! f m : , 
1.9o-2.27 «' -Id, m) , 2.40-3.30 (1H, mi, 3.69 (2H, d, 
.2= 6 . OH.:) , 3.93 ( 2 H , s ) , 5.42-5.54 ( 2 H , m ) , 5.84- 
3 . a r (l\\ f in ) , 7.22 (1H, d, J=4.0Hr), 7.38-7.4 3 (3H, 
m ) , 7.48-7.52 (211, m ) , 7.95 ( 1 H , s } , 8.85 ( 1 H , br) , 
10.6^ ( 1 H, s) , 10.77 (IK, s ) 

1 0 ME (EE!-- ) : 4 7 b. 1 ( M~ H ) 

Ex amo . o 440 

; E2 2 : - N - H yd r- ( )>: y- y - [ S- { "o ■ ( 2 - (2-ethoxyethyi amino ) - 
a ret y i. amino ) phon y 1 • -2 - t. h i en y I ] - 5 , 4 , 5 , 6 - x. e r. r ah yd r o - 2 H - 
15 t hioj >y ran-2 -ace r ario do 1 , 1 -d i oxide ( 4 5 mq ) 

NMR (DMEo-d^, 6): 1.14 (3H, t, J- 7.0Hz), 1.74-2.06 (4 H, 
m) , 2.35-2.4 3 (1H, m) , 2 . 0 7- H . 3 a (4H, m>, 3.41- 
5.4/ ( ] H , m) , 3. -37 (2H, td, J=7.0, 7.0Hz) , 3.55 
<2H, t, 7P-4.5Hz), 3.6S (2H, s), 7.22 <1H, d, 
20 J OH r. } , 7.38-7.44 (3H, m) , 7.50- 7.54 (1H, m), 

7.98 { ] H , s ) , 8.84 ( 1 H , s) , 10.83 ( 1 H , br) , 10.62 
( 1 H , s ) 
MS (ESI- > : 508 . 2 (M-H) 

2 5 Exam ple 441 

E3S; -N-Hydroxy-2- [ 5-{ 3- ( 7 -pent y 1 ami no ) acetyl-amino) - 
phenyl \ -2-t.h.ieny 1 ! -3 , 4 , 5, 6-tet rahydro-2H-t h iopyran-2- 
acetarnide 1, 1 -dioxide (55 mg ) 

NMR (DMSO-d t) , 6): 0.90 (3H, t, J-4.5H,:), 1.24 -1.34 (4H, 
30 m) , 1 - C 3 (2H, br) , 1.73-2.05 (4H, m), 2.37-2.46 

( 1H , m) , 2.92^.2' J (6H, m ) , 3.4 3- 3.33 ( 1 H , :r • , 
3.97 [211, s) , '1.22 (l\\ f d, 7E-4.0Ha), 7.38 -7.4 4 (3H, 
m) , 7.30-7.54 (1H, m ) , 7.9c (1H, s) f 8.84 (EH, br 
S) , 10. 64 (1H, 3; , 10.75 ( III, 3) 

3 3 ME ( EE I + ; : 508 .1 (NHH ; 
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Example 4 4; 



{ 7 3 ) -M-H yd roxy-2 - [ 5- ( - i s obu t y r y ] am: riopheny 1 ) -2 - 
t hienyJ ] -3, -1 , 5, 6- 1; e t r a h yd r 2 H - t h i opy r a r i -■ 2 - a ce t. am i de 1,1- 
dioxide (2 50 mg) 

NMR (L)M30-d v 6): 1.11 (6H, d, J- 7.0Hz), 1.70-2. Go (42, 
n), 2.3 2-2.4 5 (1H, m) , 2.52-2.64 (1H, m), 7.95- 
--54 (5H, m) , 7.20 (1H, d, 2=4. 0Hz), 7.34-7.35 (2>H, 
m), 7.40 (1H, d, J=-1.0Hz) , ^.46-7.51 (III, m) , 8.01 
:1H, 3;, S.8 4 (1H, s), 9.94 (1H, s ) , 10.60 (1H, s ) 
M3 ( E2 r - ) : 4 4 9 (M-H ) 



Ex a mp 1 - 4 4 7 

(23; - H - I i y 2 r o>:y - 2 - [ 5 - { 3 - ( 2 - be n z y ■ a m i. no) a o e t y 1 a mi n o ) - 
phenyl } - 2-t. hieny ; ] - 3 , 4 , 5 , 6 - 1 e: rah yd m - 2 H - t h i opy ran - 2- 
aceLami.de 1 , 1-a i - >:-;ide (55 mg } 

NMR (DMSO-d,.,, b) : 1.74-2.06 (4H, m), 2.35-2.49 (1H, m), 

95-3. 28 (4H, m) , 3.40- 3.50 <3H, m), 3.89 (1H, s), 
4.24 (1H, s), 7.22 (1H, d, J- 4.0Hz), 7.36-7.55 (9H, 
m) , / . ' ' • ' (1H, s), 8.8 4 (1H, s), 10.62 (1H, s), 
1 0 . 6 3 ( 1 H , s ) 
MS (E2I- ) : 52 8 . 1 (M-H) 



Tne foUowiiKi compounds were obtained in a similar 
ma n n e r to L h a L o *. E x a mp 1 e 4 0 8. 



Ex amp 1 e 4 4 4 

(23 ) -N-Hydroxy-2- [ 5- { 3- ( { (23) -2-amino-3- 
benzy loxypr op ion;/ I ) amino) phenyl \ -2-Lhienyl ] - 3, 4 , .5, 6- 
t e t; r a h y d r o - 2 H-th o p y ran- 2 - a c e tamide 1,1- d i o x l d e (40 mg) fr om 
L-Boc-Ser ( bzl ) -OH 

NMR ( DMSO-d k : t , t)) : 1 .7 3-2.06 ( 4 H , m ) , 2.36-2.4 6 ( ] H , m), 
2. 95-3. 2b (4H, m), 3.40-3.55 (1H, m ) , 3.48 (2H, d, 
J=4.3Hz), 4.26 (1H, br t. , J-4.5Hz), 4.58 (2H, d, 
9 -5.0Hz), 7.2 7 (1H, d, J- 4.0Hz), 7.97- 7.3 5 (61!, m), 
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7 . 4 (") -7.4 4 ( 2 H , m ) , 
s) , 8 . -11 (2H, br ) , 
10.32 C1H, s) 
MS (ESI M ; ' > ; > H . 7 (M + H) 

Example 44 3 

(22) -N-Hydroxy-2- [ 5- { 3- ( (25) -2-py r r ol i d iny 1 ca rbony 1 - 
am i no ) phenyl |-2-th:enyl ] - 3 , 4 , 5 , 6 - t e t rahydro-l'H-t h:opyran-2- 
acer.am d e , 1 - d i o x :de (40 mg ) from I , - R oc- P r o - O H 
10 NMR (PMSn-d-., 6): 1.84-2.02 <7Ii, m), 2 . ; 3 - 2 . 4 2 (2H, m) , 

; . 9S-3 . 30 (4H, m) , 3.44-2.23 (3H, m), 4.32 <1H, 
2l 2 7.372 (1H, d, J=4.nH77>, 7 . - --7' . (4H, m), 
7.9 6 (1H, s), 3.72 (1H, br), 3.83 ;,1H, s ; , 9.27 
■ 1 H , bri 

15 MS (E7I + : 4*28 .3 (M + H) 

Example 4 4 

(23 ; -N-Hydroxy-2- [ 5-| 3- ( ( (22) -2 -ami no- 3- 
cyclohexylpropionyl ) amino ) phenyl [ -2- thieny 1 ] - 3 , 4 , 5 , 6- 

2 0 t et r a hydro - 2H - th j opy ran- 2 - ace t am ide 1 , 1 - di oxide ( 5 0 mg ) f rom 

l-boc-<:ha-oh 

NMR (DMSO-d,;,, 5): 0.67-0. 98 (2H, m), 7. 10-1. 25 (4H, m) , 
1.40 (1H, br), 1.60-1.77 (6H, m), 1.85-2.06 (4H, 
m) , 2.3:3-2.47 (1H, m), 2.95-3.27 (4H, m), 3.44- 
25 (IN, m) , 3.96 (1H, br), 7.22 (1H, d, J-4.0Hz), 

7.40-7.48 (3H, m) , 7.60 (1H, a, 21=7. 0Hz), 7.90 (1H, 
s), 3.2 3 (2H, br), 8.8 4 (1H, s), 10. 55 (1H, s), 
10.60 flH, s) 

M2; (E2I+ ) : S34 .8 (M+H) 

3 0 

Example 44 7 

( 2 S ) - N - H yd r o x y - 2 - [ 5 - { 3 - ( ( 2 - a m i no - 2 - me m h y 1 p r o prenyl ) - 
am in :> ) phen y 1 ) -2-t hi eny 1 1 - 3 , 4 , 5 , 6 - t et. rahydr o-2H - t hiopy ran -3 - 
acetamide 1 , l-dioxide (20 mq) from L-Boc-AiB-OH 
33 MMP ( DMSO-d^, h) : 1.62 (6H, s), 1.74-2.06 (4H, m ; , 



1 .b < ( 1H, d, J-- b. GHz) , 7 . 94 ( 1H, 
8.8 3 (1H, s) , 10.62 (1H, s) , 
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. . > : 7 . 4 4 (IH, m) , 2.9-- 3. 27 (4H, it . , 3. 37 -7. 2. < 
(IH, m) , 7.22 (IH, d, J-4.0Hz) , 7.38-7. 48 (3m, naj, 
7 . n'; (IH, d, J=7.5H::.;, 7 . 92 { 1 H , s), 8.24 (211, br), 
8.83 f 1 H , s ) 
b MS (ESI+ ) : 466. 3 (M+H) 

Examp J I-__4_4 8 

( 7S ) -i ]- Hyd roxy-2- [5- { 3 - ( ( ( 2R ) - 2 -me t hoxyp ropi on y 1 ) - 
amino) phenyl }-2-t.hienyl]-3,4, 3 , 6- 1. e t r a h yd r o- 2 H - t h i opy r a n -2 - 
10 ac(.'tam:de 1,1 -dioxide (20 mg) 

NMR (LMSO-d^, 5): 1.32 (3H, d, 2-0. 0Hz), 1.73-2.00 (4H, 

v ) t 2.50 2.4 3 (III, no , 2 . '<R- '< . ^ - H , no , 3.34 (3H, 

3.4.-3.24 (Hi, :i9 , S.f (IH, q, 0-0. GHz), 7.20 
:1H, d, 0-4. GHz), 7.32-7.38 (2H, m) , 7.40 (IH, d, 
15 7-4. GHz), 7.02 (IH, d, d-G.5Hz), 8.60 (IH, s), 

'.' .93 ( IH, s) , 10 . 60 ( IH, s) 
Mo (E2I-; : 405 . 2 (M-H) 

Blxample 44 9 

2 0 (22) -K-Hydroxy-2- ( 5- { 3- ( ( (25) -2 -ami no- 4- 

carboxybut yryl ) ammo) phenyl } -2-thieny.I ] - 3 , 4 , 8, 6-tet rahydro- 
2H- 1 h .i opyr an -2 -acetamide 1,1 -dioxide (33 mg ) from 
L-Boc-olu ( r Bu ■ -OH 

NMR (0MS2)-o o , 6): 1.74-2.25 (Oil, m), 2.37-2.4 6 (IH, m) , 
2 5 ...95-3.26 (4H, m), 3.45-3.62 ( 1 H , m), 3.95-4.04 

.'3H, m), 7.23 (IH, o, 0-4. GHz), 7.40-7.4 5 (3H, m), 
".52 flH, d, J-7.0HZ), 7.90 (IH, s ) , 8.28 (2H, br ) , 
■-■ .84 ( IH, br ) 
MS (E0I+ : : 510 . 7 (M + H) 



3 0 



Ex ampl e 4 5 n 

( 2S ) -M-Hydr jxy-2 - [ 5- | 3 - ( 2 - f be n zoyl arm no ) acet y 1 ami no ) - 
phenyl } -2 - th leny 1 ] - 3 , 4 , 5 , 6-tet rahydi: o - 2 H - 1. h i op yran-2- 
aeetamide 1 ,1-dioxide (42 mg) 

NMR ([)MSO-d fi , (V) : 1.72-2.04 (411, m ) , 2.36-2.47 (IH, rn), 



WO 00/40576 



274 



PCT/JPOO/00018 



2.^5- 0. 2 5 (4H, rn. , -o 4 i - 2 .: (1H, m), -1 . < (2H, .1, 
J=o.OHz), 7.20 UH, d, 0-4. OHz), 7._ J .6-7.39 (2H, rr. ) 
7. 42 ;iH, d, .7-4. OF:::), 7.47-7.57 (42, rr. ) , 7.97 (20 
a, J-7. 0Hz), 2.30 (1H, s), 0.80 (1H, t. , J-G.OHz) , 
3 1 0 . 2 0 ( 1 H, s ) , 1 0 . 60 ( IK, s) 

MS (ESI - j : 04 1 . 0 (M-H) 

Ex amp I e 4 5 1 

{23 j -N-Hydroxy-2- [ 5- { 3- (2 - ( e r. h y 2 ami no ;■ acetyl amino) - 
It) pheny 2 ) - 2 - 1 h l enyl ] - 3 , 4 , 2 , 0 - t e t r -a hi yd r o-2H-t h i.opyran-2- 
acetamioe 1, 1 - dioxide (60 mg) i i or, . - ( N-et. hy 1 - I ]-ter 
2: u z o x v c 3 r bon y i 3 m \ n o ) a op t i <~" a c i 

NMR { DMSO-d r ,, 6;: 1.22 (311, t, 0-7. OH::), 1.74-2.06 (4H, 
r:i ) , 3.^0-7.4 5 f 1 H , m), 2.05-3.2 7 (60, m), 8.51- 
13 -d0 7 ( Hi, ro , 3.0b (2H, t_ , a-5.0Hz), 7.2 2 (1H, d, 

3- 4.0Hz) , 7.42-7.46 (3H, m), 7 . 4 8 - 7 . 5 1 (1H, m) , 
7.^0 (1H, 0.8 7 (2H, br), 10.60 ( L H , s), 10.34 

(Hi, SI- 
MS (ESI3M : 4 66. 5 (M + H) 

2 0 

Example 4 52 

( 2Sa -N-Eydrv'xy-5 - [ 2 - { 3 - ( { ( 2 3 ) - 0 - ( am i.riobut yryl ) amino ) - 
phenyl } - 2 - 1 h 1 eny 1 ] - 3 , 4 , 5 , 6 - 1 e t r a h yd r o - 2 H - t.h i opy r a n - 2 - 
acetamide 1 , 1 -dioxide (10 5 mq) t rom L-Boe-Abu-OH 
25 NMR ( DMSO-cl^, b) : 0.98 (3H, 0, 0 = 6. 5Hx), 1.74-2.06 (4H, 

m) , 1.89 <2H, qt, 0-6.3, 6.5Hz), 2.36-2.45 (1H, m) 
2.96-3.27 (4H, m) , 3.4 4- 0.54 MM, m), 3.90 (1H, 
br), 7.22 (1H, d, J-4.0Hz), ' 7 . 4 0. (3H, m), 

7.52-7.56 (1H, m) , 7.01 (in, S ), 8.22 (2H, bi ) , 
70 8.8- (1H, , 10.56 (1H, s) , 10. 6 0 ( 1H, s) 

MS (ESI 4 ) : 4 67 . 7 (M + H) 

Exanp 1 e 45 7 

( 2 S ) -KI-Hydr ox y-2 - [ 5- { "3 - ( 2 - ( p i per i z : no-.: a i bony 1 oxy ) - 
^ 0 a-et y lami.no) phony 1 } - 2-t h ieny ! | - d 1 , 3 , 6- f.et rahyd ro-2H- 
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1 hi opy ran-."' -ace t ami de 1 , 1 -dioxide (47 nig) 

NMR <I>M50-d b , 6): 1.48-1 .58 (bh, m) , 1.73-7.03 (4H, rn ) , 
..37-2.4<; <1H, m) , 2.^5-8. 2 b (4H, m : , 3.4e-8.S3 
! 3 H , mi, 4.62 <2H, s ) , 7.20 (1H, d, J-4.0K::) , 
7.35-7. 38 (3H, m) , 7.62 (1H, d, 3 = 4. GHz) , 8.00 (1H, 
s) , 10.17 ( 1H, s) , 1 0 . 60 (1H, s) 

MS (E3I-) : 548.2 (M-H) 



] 0 ^ 23 .■ -n-Hyuroxy-2- [ 5- { 3- ( 2- (benzyl ami nocarbony loxy ) - 

ace r y ] ami n< 0 phenyl ) - 2 - 1 h leny 1 ] - 3 , 4 , 5 , 6- 1 e t. r a hydro- 2 H- 
L h : cazy r an-/ -aoet a™ i d^ 1 , 1 -d i oy i rlf- (53 ma) 

NMR ( : ^MS - \ , 6): 1.73-7.03 (4h, m), 2. 37-2. 4b fill, m), 
. 9 4-3.2 6 (4H, m), 3.4 2-3.58 (1H, m) , 4.2 2 (2H, d, 
15 : -..0Hz), 4.61 (2H, 3), 7.20-7.48 (10H, m), 7.93- 

: . - : (8H, m) , 8.8 4 V 1H, br; , 10.15 flH, s), 10.60 

; 1 H , 5 i 

MS (ESI-) : 5 7 0 . 1 (M-H) 



2 0 Example 4 5 : - 

(23) -rJ-Hydroxy-2- [ r >-{ 3- (2- ( 3 -me r h y 1 phenoxy ) - 
acetylamin ■) phenyl } -2-r.hienyl I -3, 4 , 5, 6- 1 e t r ahycro- 2H- 
thiopyran-:-acei ^mide 1, 1-dioxide (80 rnq ) 

NMR (OMSO-d^, 6): 1.73-2.06 (4H, m), 2.30 (3H, s), 
25 ...37-2.47 (1H, m), 2. 95-3. 26 [All, m;, 3.40-3.50 

(1H, me, 4.70 (2H, s), 6.^0-6.75 (3H, m), 7.20- 
7.22 (2H, m) , 7.38-7.40 (2H, m ; , 7.43 (1H, d, 
'-4. 0Hz), 7.56 (111, d, J 7 w (j H: - ; r 8.03 s )' 
> . 8 4 ( i H , s ) , 10.17 ( 1 H , s ) , 1 0 .60 ( 1 H , a ) 
80 MS (E3I+; : :)65.2 (M+H+Ci; 



!•.:•: am pi e 4 3 - • 

(2S) -li-Hydroxy-2- [ 5- ( (2- ( 3-pyr idy.l oxy) - 
ace t y 1 amino ) phenyl } - 2 ■- t h i en y 1 ] - 3 , 4 , 5 , 0 - r e t r a hydi o- 2 H - 
M"i 1 opy ran-i -ace- tarnide 1, ] -dioxide ( 5 C 1 mq ) 
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NMR (DMSO-d b , 6 ) : 1 . 7 2 - 2 . 0 6 (4H, mj , 2.37-2.48 (1H, m), 

2.96-3.27 (4H, m), 3.40-3.20 (111, m) , 4 . 90 (2H, a), 
7.20 nil, d, a-4.0Hz), 7.32-7.42 (3H, m), 7.52- 
7.50 (2\\, m) , 7,64-7.66 ( 1 H , m), 8.00 (IH, s), 
e.3C> (IK, d, 0-4. 5Hz), 6.50 (1H, d r J=2.0Hz), 
] J . 2 j ( IH, s ) , 10.60 { IH , s ) 

MS (E3 I -) : 514.1 (M-H) 



Exa mple 457 

10 ( 23 ) -N -Hydroxy- 2- [b-\ 3- (2 - : 4 -py r idy loxy ) acet y 1 amino ) - 

phenyl } - 2 - 1. h i eriy 1 ] - 3, 4 , 3, 6 - t e t r a h y dr o- 2 H - 1 h i opy r a n - 2 - 
a.v:Ur^do :,:-2iexide (3 [ > r^n ) 

NMR (PM50-d (i , 6): 1-7:^-2.05 ( 4 H , m), 2.33-2.44 (1H, m), 

2. r * [ >-3.23 (4H, rrj, 3.42-3.53 (IH, m) , 3.26 (2H, s), 
15 7.0- (;:H, d, 0-7. 0Hz), 7.20 (IH, d, 0-4. 0Hz), 

7. 40-7. 42 (4 H, m) , 8 . 0 -> (IH, s), 8.4] (2H, d, 
a-" 7 . 0Hz) 
MS (?2'1 ♦ ; : alb . 1 (M + H ; 



2 i ) Example 45 0 

(22) -N-Hydroxy-2- [ 5- { 3- ( ( (2S) -2 -amino- 3- (4-pyridyl ) - 
propionyl ) ammo ) phenyl } - 2- thienyl ] - 3 , 4 , 5 , 6- 1 e t r a h y dro-2 H- 
thiopyran-2-aoetamide 1,1-. dioxide (160 mg) L-Eoc4 - PyAla-OH 

NMR ( !3MS0'-d o , 6): 1.77-2.06 (4H, m), 2.35-2.4 6 (IH, m) , 
25 2.0-.-3.33 (6H, m), 3.4 4-3.53 (IH, m) , 4.30 (IH, 

bri, 7.22 (IH, d, J=4.0Hz), 7.42-7.48 (4H, m) , 
7.5 r .- (IH, d, J-b.OHz), 7.35 (IH, s), 8.39 (2H, br), 
8 . '/ ' • (2H, d, J-5.5Hz), 10.60 (IH, s), 10.62 (IH, 
s) 

30 MS (ESI-n : 529.2 (M+H) 



Example _4_0_ f -> 

(23) -II -Hydroxy- 2- [ 3- f 3- ( ( (23) -2 -ami no- 3 - 
phenylpropiony 1 ) am i noj phenyl }-2- r.hienyl ] -3, 4, 3, b-Let rahydro- 
2H-t h i opy ran-2-aoer amid-- 1, 1 -dioxide (40 mg) 1 roin 
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L-Bo<---lTi — OH 



2MS9-d 6 , h) 



1.7 4 -2. Ob (4H, m) , 2.35-2.44 (1H, no, 
7. 95-"-:. ;>7 ( 6H, rrt j f 3.43-3.53 (1H, m) , 4.15 (1H # 
br), 7.22 (1H, d, J 4 .GHz) , 7.25-7.35 (SH, m) , 
7.39-7.4 6 (4H, m ) , 7.80 (1H, s), 8.32 (2H, br], 
8.85 (1H, br), 10.47 (1H, s), 10.73 (1H, s) 
MS (ELSI-n : 528.3 (M+H ) 



The fc 2 iowinq compounds were obtained in a similar 
10 manner to that or Example 130. 



; 2 3 ) - M - ( 7 -Terra h yd ropyra n y 1 o x y ) - 2 - [ 5 - ( 3 - ( 2 - 
(met hanesul f or:y 1 ami no ) acet. y lairo no )phenyl) - 2- thienyll- 
15 3,4,5, 6-tet i ahydro-2H-t hiopyran- 2-acetamide 1 , 1 -dioxide (75 
mg ) 

NMR (DMSO-d 6 , 6): 1.40-1.72 (8H, m), 1.87-1.99 (2H, m), 

2.0 6-2.2 4 (2H, no , 2.81-2.92 (2H, m) , 3.02 (3H, s) , 
5.05-3.21 (2H, m) , 3.23-3.52 (1H, m) , 3.68-3.80 
20 '1H, m) , 3.98-4.06 (2H, m) , 4.53, 4.87 (1H, br s), 

5.94-6.08 ( 1 H , m) , 7. 06-"'. 21 (4H, m), 7.42-7.52 
(211, m) r 8.58, 8 . 5 C < < 1H, br s ) 
MS (ESI-) : 598 (M-H) 



2 5 Ex amp 1 e 4 61 

( 2S ) [ 2-Tetrahydr opyranyloxy ) -2- [5- ( 3- 
(pherylacet ylami no) phenyl ) -2-rhienyl ] -3, 4 , 5, 6- t e t ra hydro- 2H- 
thiopyran-2 -acet amide 1, 1-dioxide (132 mq) 

NMR (oDCl,, h) : 1.30-1.73 (8H, m), 1.84- 1.97 (2H, m), 
30 2.04-2.23 (2H, m), 2.70-2.90 (2H, m), 2.97-3.16 

(2H, m) , 3.26-3.51 (1H, m) , 3.63-3.73 (1H, m), 
3 . 7 3 (7H, so, 4.52, 4.72 ( 1 H , br s), 7.08-7.67 
(1211, m) , 8. 66 ( 1H, br s) 
MS (ESI-) : 5 30 (M-H) 
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Ex amp 1 4 67 

(22) -H- ( 2-Tet ra h yd ropyr an yloxy } -2- [ 0- ( 3- 
( eye J oprop.-.m-K':d rbonyl ami no ) phenyl i - 2-t hienyl ]-3, 4, 5, 6- 
tef ranydro-2ll-thi-:-.pyr.-in-2- ^cetamide 1 , 1 -dioxide ( 220 ma) 
" NMR ([)M2)0-d 6 , 6): 0.77-0. H9 ( 4 H , m), 1.32-1.64 (6H, m), 

l.o7-2. (lb (3H, rn), 2.34-2.4 9 ( 1 H , m), 2.87-3.30 
( 7 H , m), 3.41-3.53 (IH, m), 3.72-3.91 (IH, m) , 
4.m4, 4." 5 <1H, e), 7.16-7.76 (IH, m), 7.39-7.52 
(47, mi, B J>2 ( 1 H , s : 
10 MS (E7I-; : 5 : ( 31 - H ) 

Examc 2" 4 0 / 



• 22 ) -r:- : 7-- '!'-r rah yd:, op'/iany 1 ox;/ ) - 7- [ 5- { 3- f 7 - ( propoxy- 
ea rbonylam: i: .) aoe^ ylammo) pheny-. } - 7 - 1 h i en y 1 1 -3, 4,3,6- 

19 t et..rariydro-7H-t.h:eapyr m - 7 -<:* ce t arti.i de 1, 1 -dioxide ( 9 3 mg ) 

NMR (CD<U 3 , 6): (=.93-0.99 (3H, m), 1.44 (2H, br), 

7-7-i3e. (i.H, no, 1.95 (2H, br), 7.04-7.76 (2H, 
no, 2.77--2.'o2 (2H, in) , 3.01-3.15 (4H, m) , 3.28- 
3.48 (IH, m) , 3.70 (IH, br), 3.95-4.13 (4H, m), 

20 4. : 3 (1/2'H, s) , 4.84 U/2H, s), 5.54 - 5.64 (IH, m) , 
7.17-7.77 (4H, m), 7. an (IH, br s), 7.58 (IH, s), 
:^.73 (IH, br) , 8.70-8.7 8 (IH, m) 

M7 ( E71 - ) ; 606 . 1 ( M - H \ 



2 5 Example 4 64 

( 2S ) -r-i- •; 7-Ter. rahydropyranyl oxy ) -2- [ 5- { 3- (2- 
(eyclopenr. ylevycarbonvlamino) acetylamino) phenyl > -2-thienyl ] - 
3, 4 , 5, b-tetrdhydro-2H-thiopyran-2-acetamide 1 , 1-dioxide ( 53 
mg ) 

30 NMR (CDC:i 3 , h) : 1.44 (4H, br), 1.60-1.74 (4H, m), 

1.H6-1.96 (eH, m), 2.06-2.24 (2H, m), 7.70-7.89 
(2H, m) , 2.^-^-3.20 (411, m) , 3.29- 3.52 (IH, m), 
7.e4-3.75 (IH, m) , 3.94-4.02 (2H, m), 4.54 {1/2H, 
4.83 ( 1 7 2, s), 5.16 (IH, br), 5.45-5.54 (IH, 

^ ni) , 7.1o-7.79 (.oh, m) , 7.51-7.60 (2H, m), 6.30 (Hi, 
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M3 (E51- ) : 6 3 2.1 (M-H) 

The followinq compounds were obtained in a similar 
5 manner to thai of Example 211. 

Examp 1 e 4 be 

(25) -!J- (2-Tet r a hyd r epy r any 1 oxy ) -2- ; 3- ( ■ - 
oxopyrroi i .iinyl ) acet y rami no ) phenyl ) -2-thieny] 1-3,4,5, 6- 
J0 r.etrahyciro-2H-thiopyrdn-2-dcetdmide 1, 1-dioxide ;520 mgj 

NMH (:)MSO-d 6 , 6): 1.32-1. h3 (oH, m), 1.68-2.09 (6H, m), 
-'.2^ (2H, t, -^^'Hz), 2.^-^.^ (IF, no, 3.86-3. 53 
<6H, rrw , 3.4b (2H, t, j=7Hz}, 3.22-3.4 0 (1H, m), 
^*0i (22, s', 4.44, 4.75 (1H, s), 7.16-7.23 (1H, 
1S 7.32-7.46 (4H, m), & . 02 (1H, s) , 10.20 ( 1H, s) 

ii..;: 5 (in, s) 

M3 ( E3I- ) : 58 8 (M-H) 



20 



3 S 



30 



Example 4 6 6 

(25) -II- (2-Tet rahydropyrany Loxy) -2- [ 5- ( 3- ( ( ( 33) -N-tert- 
b u t o x y c a r b o n y 1 - 1 , 2 , 3 , 4 - 1 e t r a h y < d r :■ l s d q u l n o 1 i n e - 3 - 
carbonyl ) ammo) phenyl ) -2-thienyl 1-3,4,5, 6- 1 e t rahydr o-2H- 
thiopyran-; -acetamide 1, 1 -dioxide (135 mg) 

UMP i PMSO-d,; , 6): 1.18-2.06 (10H, m), 1.31 (9H, s), 

<■ -34-2.47 CM, mi, 2.83-3.31 (7H, m), 3.38-3.54 
(1H, m) , 3.72-3.88 (1H, rn ) , 4.36-4.85 (4H, m), 
"•14-1.50 (9H, m) , 7. 83-8. 0C- (1H, m), 10.16 (1H, 
r.) , 11.24 (1H, si 
M5> (E5I-) : 7 22 (M-H) 

Excimp>] e 4 6'/ 

< 25 ) -N- ( 2-Tet rahydropyranyloxy • -2- [ 5- ( 3- ( oxo Lane-2- 
carbonylamino! phenyl ) -2-t.hienyl ] -3, 4 , 3, 6-tetr ahyclr o - 2 H - 
thiopyr an-2-acetamide 1 , 1-dioxide ( 670 mg ) 

NMR (I)MSO-d 6 , t)) : 1.38-l.r.j ( GH , mj, 1 . 70-2 . OH (7H, m ) , 
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:.: . 1 4-5 . 7:-: UH, m), ; . - . . 00 (1H, :i • , . . 2-- 3 . 30 
(5H, m) , 3.40-3.53 (10, :n) , 8.74- -V 00 (1H, da, 
3 7Hr. ; , 4.03 (2H, dd, J - 7 h z } , 4.4:: (10, ad, 3-700 
4.4 3, 4.7 3 (1H, s), 7.; ^-7.5 3 (\\\, rri > , 7.31-7.44 
(311, m:, 7.6 5 (1H, a, J-8Hz), 8. 0 7 (Hi, S ), 9.7 8 
(1H, s; , 11.23 ( 1 H , s ; 
MS (ESI-) : 5b 1 (M-H) 

Exjmp 1 e 4 68 

10 ( 2 S ) - 1 j - ( 2 - TV* r ahydr opy r any loxy ) - 2 - [ 5 - ( 3 - ( oxolane- 3 - 

ca rbony 1 airo no ) phenyl ) - 5 - thi err/1 ] - :l , 4 , 5 , 6-tet r a hyd ro-2H- 
Oh: op -yran-O-.Bce 1 - -itp i d^ 1, l-4^oxinp (700 mq) 

NHR (bMSO-d,,^ 6): 1.35- 1.63 (6H, m ) , 1.69-2.15 ( 4 H , m), 
2.0 9 (5H, dd, 5 • r Mz. .: , 2. 3 3-5. 4 M (1H, m), 2.3 6-3.32 
15 Mli, mi, 3.3 3- 3.56 (in, m) , 3.65- 3.86 (4H, m) , 

3.88-4.00 (Hi, no , 4.45, 4.75 (Hi, s) , 7.18-7.25 
(Id, rr.) , 7.30-7.55 e4H, m), 8.05 <1H, s), 10.15 
OH, s ) , 1 1 . 2 4 , 11.25 ( 1 H , s ) 
MS (E51-) : -:Vd (M-H) 



2 0 



o ^ 



Example 4 6 c - 1 



(2S) -li- f 2-Tet rahydropy canyloxy ) -2- [ 5- { 3- (2- (ethyl- 
am.] ncca rbony I arrano ) ace:ylartino) phenyl | -2-thienyl ] -3, 4,5,6- 
tetrahydro- 20 - 1 h.i op>yr ari-2 -dcet. amide 1 , 1 - dioxide (4.7 g ) 
NMR (ODOI3, 6): 0.85-0.93 (3H, mi, 1.45 (4H, or), 

1.55-1.*:. 3 (2H, ml, 1.92 (2H, br), 2.01-2.25 (2H, 
m) , 2.93-3.10 (7H, in), 3.26-3.75 tlH, m), 3.44- 
:-.5 4 (2 0, tc\) , 3.68-4.02 (2H, m ) , 4.30-4.40 (1H, m), 
4.6 5 (1/2H, br), 4.02 (1/2H, br), 6. 0 2 (In, br), 
30 5.07-7.56 (7H, no, / . 54 (1 220, s), 7.60 (1/2H, s), 

0.27 (1 /2H, s) , 0. 35 (1/2H, s) 
MS (E0I-) : 5 -?1 .5 (M-H) 

Examp le 4 7n 

3 7 (35) -N- (2 -Tel. rahvdropyj any loxy) - 3- [ 5- ( 3- 
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i s o v a 



ler y lamin;)phenyl ) -2 - 1 h i eny 1 j -3 , 4 , 5 , ^r..etrahyoro-2i 



t.hiopyran-2-acetamide 1, 1-dioxide (1:00 mg j 

NMH (CDCi 6): 1.04 !»!H, d, 0-o.OHx:}, 1.1*- (OH, d, 

70 7.5Hz), 1.^5 (2H, br), 1.65-1.75 (2H, m), 1.9: 
1.90 (2H, m) , 2. 0^-2. 30 (OH, rn) , 2.28 (2H, br), 
2.30-2.40 (IK, m) , 2.7 1-2.90 (211, m) , 3.04-3.15 
(4H, m) , 3.30-3.50 (1H, m), 3.64-3.75 <1H, m), 
4.52 {1/2H, br s) , 4.82 U/2H, br s) , 7.20-7. 30 
( 3H, m) , 7.39-7.4 6 (1H, m) , 7.50-7.57 (20, m) , 
7.02-7.60 (1H, ni) , 8.37-6.4 7 (In, m) 
M3 (ESI-) : 547.1 (M-H) 



Ex a mole 4 7 1 



(23) -K - ( 2-Teor ah vdrcpyranyl oxy 



3 - ( 2 - 



13 (methoxyaceVylaminc ) acet ylammo) phenyl } -2-thienyl ] -3, 4 , 3, b 
tetrahydro-2H-thiopyran-2-acetamide 1 , 1-dioxide ( 1 35 mg ) 

NMR (C2Ci v 6) : 1.4 5 (2H, br), 1.67 (411, br), 1.97 (2H, 
br), 2.07-2.24 (2H, m) , 3.80-2.87 (2H, m) , 3.01- 
3.06 (1H, m), 3.11-3.20 (3H, m), 3.30-3.44 (1H, m) 
20 :-.4 6 (30, s), 3.68-3.70 (10, m) , 4.04 (2H, s), 

4.09-4.13 (1H, mj , 4.20-4.32 (1H, m) , 4.53 (1/2H, 

4.84 (1/2H, s), 7.08-7.24 (3H, m) , 7.42 (2H, 
br) , 7.48-7.54 (2H, m), 8.56 (1H, br), 9.08 (1/2H, 
o) , 9.18 (1/2H, br s) 
2 5 MS ( E2> I + ) : 5 ^ 1 . 1 f M-f H ) 



Example 4 7 2 

( 2S ) -II- ( 2 -Te: rah yd ropyranyl oxy ) -2 - [ 5- 1 3- ( 2 - ( J- 
pyr idyl ca rbonyl amino ) acetyl amino :■ pheny 1 } - 2 - t hi eny 1 1 - 3 , 4 , 5 , b- 
30 tet rahydro-2H-thi;..pyran-2-acetarnioe 1, 1-dioxide (90 mg ) 

NMR (CDC1 3 , t>) : 1.36 <2H, br) , 1.63 (4H, br ) , 1.94 (2H, 
or), 2.06-2.23 (2H, m ) , 2.80- 3.20 (70, m) , 8.5 3- 
^.72 (1H, m) , 4.36 (1/2H, br 4.37-4.65 (20, m ) , 

4.36 (1./2H, s), 7. 13-7.30 (5H, m), 7.4 3-7.4 9 (1H, 
35 rn ) , 7.54 (1H, br o), 7.75-7.6] (1H, m), 6.28 (10, 
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d, J=7.5Hz), 8.76 (IE, brj, 9.27 (1/2H, s), 
9.34 ( 1H, m} , 9.40 { 1 / 2\\ , s) 
MS (ESI 4 ) : 63 5 .1 (M \ H ) 



5 Exampl e 47 3 

< 2S) -N - (2-TetrahydropyranyIc.xy) -2- [ 5-{ 3- 
(methoxymenhy 1 ami : i oca r bony .1 ami nc ) pheny 1 } - 2 - 1 h i en y 1 ) - 3 , 4 , 5 , 6- 
tet rahydro-2H-thiopyran--2-a cetar ide 1 , 1-dioxide (100 mq ; was 
obtained in a similar manner: to that of Example 348. 
10 MMR (CDC1 3 , tS) : 1.2S <2H, tr), 1.43 (2H, br), 1.64 (2H, 

or) , 1 - : * 3 (2H, br), 2.00-2.22 (2H, m), 2.70-2.88 
(/h, mj , 3.00-3.13 (43, m) , 3.37 (3H, s), >.<3t- 
:O02 Mil, m), 4.3 3 (2,2H, br) , 4.8 1 (1/2H, br), 
3.40-3.49 (1H, m) , 7.(^8-7.20 (6H, m), 7.27-7.40 
13 (1H, m), 8.91 f : / 2 H , h> ' , 3.^8 (1/2H, br) 

MS (ESI-;: So7.1 (M-H-tMH^) 

Examp le 4 7 4 

(2S) -N- ( 2~Tetrahydropy rany i oxy) -2- [ S- { 3- (2- ( 3- 
20 pyridylmet riylamino ) acetylarnno ) phenyl } -2-thienyl ] -3, 4 , 5, 6- 

teLrahydro-2H-thiopyran-2-acetami.de 1, 1 -dioxide [100 mq ) was 
obtained in a similar manner to that: of Example 24 9. 

NMR (CDCI3, 6): 1.42 (2H, br), 1.63- 1.68 MH, m), 1.95 
(2H, bn, 2.07-2.1:3 (311, m) , 2.68-2.95 (2H, in), 
25 3.08 (2H, br s), 3.13 (2H, br), 3.27 -3.44 (1H, m) , 

3.4b (2H, s), 3.62-3.70 (1H, m ) , 3.90 (2H, s), 
4.52 (1/2H, br 1, 4.8 2 (1/2H, br), 7.2 4-7.34 (6H, 
n) , 7.53-7.57 (1H, m), 7.65-7.70 { 2 H , m), 8.57 (1H, 
d, ,J-5. 0Hz), 8.62 (1/2H, br), 8.65 (1H, s), 3.90 
30 (1/2H, s) , 9.17 (1H, d, J=6.0Hz) 

MS (ESI + ) : 613.2 (Mf H ) 



Example 47.3 

( 2 S ) -U- ( 2 -Tet rahydr opy r any 1 :»xy ) - 2- [b-{3-(2-(terr- 
.3 3 but y 1. a m 1 n o ) a c e 1. y 1 amino j p h e n y .1 } - 2 - t hi .1 e n y 1 j - 3 , 4 , 5 , 6 - 
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ter rahydro-2H- th i Dpy ra n-2 -dee t ami de 1,1 - dioxide (95 mo ) was 
obtained in a Similar manner to that of Example 249. 

KMK (o221 3f 6): 1.1/ ( 9H , a), 1.46 (2H, br;, 1.65-1.70 
(4H, mo, 1.96 (2H, br), 2.09-2.23 (2H, m), 2.64- 
2.8b (2H, m) , 3.06 (2H, br s), 3.10-3.15 (2H, m) , 
3.36 (2H, br s), 3.43-3.70 (2H, m), 4.53 (1/2H, 
or), 4.80 (1/2H, bro 7.22-7.34 (5H, m), 7.56-7.60 
(1H, m) , 7. 78 (1H, s) , 9.53 (1H, s) 
MS (E31-): 593.6 (M-H + NH- ? ) 

The f -dII owinq compounds were oi-tdined in a .similar 
mariner re * he * ; r' Example-; 34. 



Example 4 76 

(2S) -N-Hydroxy-2- [ 5- ( 3- (2- ( N - me thanes ul tonylamino) - 
acetyl limine) pnenyl ) - 2-thienyl ■ - 3, 4 , 5, 6-tetrahydro-2H- 
thi opyran-2-aceeam 1 de 1, 1 -dioxide {32 mg ) 

NMR (DMSO-d 6 , 6): 1.72-2.08 <4H, m), 2.33-2.48 <1H, m) , 
2. 92-3. 5 6 (7H, m) , 3.00 (3H, s), 3.87 (1H, d, 
J=7Hz), 7.21 (1H, d, i-7.fl/.) , 7.34-7.52 (4H, m), 
7 -9e (MI, s) , 8.8 4 OH, s) 
MS (ESI- j : 514 (M-H) 



Examp I e 4 7 / 

(2S) -II-Hydroxy-2- [5- ( 3 -pheny lace t y lammo ) phenyl) -2- 
thienyl ] -3, 4 , 3, 6-tet r ahydro-2H- th iopyran-2-acet amide 1,1- 
dioxide ( 92 mq ) 

NMR (DMSC-d C) , 6): 1.67-2.08 (4H, m), 2.52-2.51 (1H, m j , 
2.89-3.54 (5H, m) , 3.66 e'ii, s), 7.17-7.53 (11H, 
n>, 8.00 (1H, s), 10.30 ■■' 1 H , s), 10.60 (1H, s) 
MS ( ESI- ) : 4 97 (M-H) 



Example 4 78 

(2S) -N-Hydroxy-2- ( 5- (3- (2- ( 2 -oxopy r r o 1 1 d i n y 1 ) - 
acetyl ami no ) phenyl ) -■ 2 - th i enyl ] - i, 4 , 5 , 6- t e t ra hyd r c >~ 2 H - 
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t h i o p y r a n - 2 - a c e t a m i. d f : 1 , 1 - d i o x i a * ( 4 2 0 m g ) 

NMK (DMSO-d^, 6): 1.68-2.12 (6H, m), 2.1 c <-2.48 (3H, m), 
.• . mi • - 2 . - 1 (711, m-, 4 . C o (211, 3}, 7.20 (1H, d, 
3-3Hz), 7.31-7.52 (5H, m), 8.02 (1H, s), 1 0 . 2 •. (1H, 
5 ) , 10.62 ( 1 H , s ) 

M2 (Ef.I - : : 504 (M-H ) 

E xample 47 9 

(22/ -li -Hydroxy- 2- f 5 - ( 3 - ( ( ( 3 S ) - 1 , 2 , 3 , 4 - 1 e t: r ahydr o- 
10 l so 1 qu i nol i ne- 3-ca r bony 1 ) ami no ) pheny 1 ) -2 - 1 h ienyi ] - 3 , 4 , 5 , 6- 
tetrah y d r o - 2 H - 1 hi i o p yran-?- a c e t a m i d e 1 , 1 - d i o x i d e 

hydiuchiuLidc (23 ng! 2 r on; (22; [I- f 2-7ot. r ah yd "<^py rar-y 1 oxy-2- 
[ 5- ( 3- ( ( f 37 ) -N-tert. -butoxycarbonyl - 1,2,3,4- 

t. e t rahydro.:.so :\u i r. o L i ne - 3 - o a ibony 1 J ami no ) pheny 1 ) -2-:hienyl ] - 
13 3 , 4 , 5 , 6 - o e 7 r a n y d r o - 2: H - 1 h i op y rcin-2-a:etanude 1 , 1 - d i o >: l d e 

NMR (DMS2)-d h , 6): 1.66-2.14 (4H, m) , 2.32-2.48 (1H, m), 
2. 8 b- 3. 92 (7H, m), 4.2 6-4.51 ;3H, rn ) , 7.12-7.52 
(8H, m) , 7.56-7.68 (1H, m) , 8.03 (1H, sj, 9.55 (1H, 
br s), 9.9 6 (1H, br s :■ , 10.67 (1H, s), 11.22 <1H, 



MS (ES1-M : 54 0 i.M+H) 



Exam ple 4 80 

( 2S ) -N-Hyd roxy-2 — [ 5 — ( 23 - ( cy 1 opropan eca rbony lam. l. no ) - 
2 5 phenyl ) -2-r hieny 1 ] - 3 , 4 , 5 , 6- tet rahydro-2H-t hiopyran-2- 
acetamide 1 , 1 - d i o >: i d e (41 0 mg ) 

NMR (DMSO-d b , b) : 0.70-0. 90 (AH, m), l.bb-2.10 (5H, m), 
2.34-2.49 (1H, m) , 3.42-3.55 (1H, m) , 7.21 (In, d, 
3-3Hz), 7.28-7. 3e ;2H, m), 7.40 (1H, d, J-3Hz), 
30 /. 42-7. 52 (1H, m), 8.01 (1H, s), 13.33 (1H, s), 

10.61 ( 1 H , s ) 
M2 (E3I- ) : 447 (M-H) 

Ex amp 1 e 4 8 1 

3 r > ( 2 3 ) - N - H y d i o x y - 2 - [ 5 - ( 7 - ( o x o 1 a n e - 2' - o a r bonylamincd " 
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oh en y 1 ) - 2 - t. h ; eny : ] - 3 , A , r .> , n- :..e t r L -i Oyer ' H- t. hi -py ran--2 - 
acet amide 1, i-di ^xide (340 mq j 

NMR (DMSC'-a,^ 6;: l.^'l 07 (7H, m ) , 2.14-2.27 (lii, m) , 

2. c *?-3.27 (4H, m), 3.40-3.5:) (1H, m) , 3.84 (1H, dd, 
' 7H:-' ; , 4.0(3 (1H, dd, 7 7 H ;• , 4.41. (1H, d, J = 7Hz), 
7.21 (1H, d, J-3Hz), /. 32-7. 44 (3H, m) , 7.65 (1H, 
d, J--8!iz- f 8.07 (2;i, s), 8.85 (1H, s), 9.78 (1H, 
s ) , 1 0 .60 ( 1 H, 3 ) 
MS ( EST - ) : 4 77 ( M-H ) 

Example 4 87 



( 2 3 i - ;■; !./• i r :,xy 2 ■ [ 5 - 2" - ; ox la::..- ■ - : irbony 1 an : rv^ ) - 
phenyl ) -2-: h.i eny.. ] - 3, 4 , 5, < - t. • a r h ydr o- 2H - t h l opy ra n - 2 - 
acetaniae ] , 1-4: ixid-; 1 (34:. mq ) 

NMR (3M30-d t) , iV : 1.68-2.20 (4H, n ; , 2 . 0- (27, dd, 
7-8Hz), 2.24-2.43 (1H, m) , 2.92-3.31 (4H, m), 
1.43-3.54 ilH, in), 3.oa-3.76 (4H, m>, 3.05 (1H, 
3-8Hz), 7.21 (1H, d, 1 = 3Hz ) , 7.30-7.54 (4H, m), 
"■-02 (1H, s) , 10.17 (].H, s), 10.61 (1H, s) 
MG (EOT- ) : 477 (M-H) 



Exa mpl e 4 8 3 

(22) -K-Hyd roxy-2- [ 5 - •' 3 - ( 2 - { e t hy 1 ami noca rbony 1 ami no ) - 
acetylamino) phenyl ^ -2-thieny 1 ] - 3, 4 , 5, o - t e t r ah ydr o- 2 H - 
t hiopyran-2-aee:_am:Lde 1, 1 -dioxide (3.0 mq ) 

NMR (OMSO-d t ; t , 6): 1.00 (3H, t , J=7.5Hz), 1.73-2.05 (4H, 
in), 2.38-2.46 (1H, m), 2.95-3.25 (6H, m), 3.4 3- 
>.53 (1H, m) , 3.83 (2H, d, 0-6. 0Hz), 6.10-6.18 (2H, 
m) , 7.20 (1H, ci, 0-4. 0Hz), 7.35-7.37 (2H, m), 7.40 
<1H, d, 0=4. 0Hz), 7.4 6-7.50 <1H, ni ) , 7.97 {1H, s), 
8 .84 ( 1 H , s ) 
M3 (E3I- ) : 507 . 2. (M-H) 



E xamp le 4 8 4 

( 22 ) -N-Hydi oxy-2- [ 5 - ( 3 - i sova 1 e r y 1 am i nopheny 1 ) - 2 - 
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thienyl j ~ 3 , 4 , 5 , 6-tetrah y d r o-2H - 1 h i.opyran-2-dcetamide 1,1- 
d i oxide ( 1/0 mq ) 

NMR ( MMSO-d^, fc> : 0.95 (6H, d, J=7.5Hz) , 1. 74-2. 15 <SH, 
Hi), 7. JO (2H, d, ,7-7. GHz) , 2:. 33-2. 4 :> (IH, m) , 
..95-3.26 (4H f m) , 3.40-3.53 (1H, m), 7.20 (IH, d, 
7=4. 0Hz), 7.32-7.37 (2H, m), 7.4 6-7.50 (191, m ) , 
'--■'J (IH, s), 9.97 (1H, s) , 10.60 (IH, r>\ 
M2 ( E2 1 - ; : 4 63.0 (M-H) 



10 Ex ampl e ■IB 1 

(25 > - \ . : -Hyd r\»:y-2 - [ 5- ( 3- (me*; hoxynie t h y 1 am:, noca rbony 1 - 
^ i[ -3 i - phen / I ) - 2 - *. 2 : cny 1 ] - 3 , 4 , 5 , 6 - t c + .. rah ydro-2 H - ^ h b )nyra n - 7 - 
acetainidn !,l-db>xide (7(3 mg) 

NM2 (OMSO-d^, 6): 1.7 3-22.04 (4H, m), 2.35-2.4! (IH, m), 
1"> .'.9 2 8 (6H, m) , 2.2 6 (3H, s), 3.37-3.42 (1H, m), 

; .74 ( 1 H , t, J-7.0HZ), 7.16-7.27 (4H, m), 7.37 {IH, 
o, J --4.0Hz.], 7.6 3 (IH, s), 0.67 <1H, s) 
MS (E51-) : 4 66. 4 (M-H) 



2 0 Example 4 8 

(2S : -rJ-Hydro>:y-2- [ 5- { 3- (2- (3-py.ri dylmethylami.no) - 
acetyl ainin«. ) phenyl } -2-t hienyl ] -3, 4 , 5 , f.-tetrahydro-;'!H- 
thiopyran-.'. -acot.-inii.de 1, 1-dioxide (60 mg ) 

NMR (2MSO-d ri/ 6): 1.72-2.06 (4H, m) , 2.35-2.42 ( 1 H f m), 
7.97- 1 . 7 8 (4H, m) , 3.42-3. 50 (IH, m ) , 3.08 (2H, 
br ) , 4.35 (2H, br ) , 7.22 (IH, d, J-4.0Hz;, 7.38- 
'■'-43 (2H, m) , 7.4 8-7.52 (IH, m), 7.68-7.73 (IH, m), 
"'b 7 8 (IH, s), 8.23 (IH, d, J=7.0Hz), 8.74 (IH, d, 
J=6.0Hz), 8.8 5 (IH, s), 5.68 (IH, br) 
30 MS (ESI- ^ : 527 . 1 (M-H) 



Ex amp I e 4 8 7 

( 2 5 ) -I i-Hydroxy- 2 - [ 5 - ( 3 - ( 2 - ( propox yea rbon y 1 ami no ) - 
acetyiammo) phenyl } -2-thieny.l ] -3, 4 , 5, 6 - - e t r a h yd r o -- 2 H - 
thiopy rar.-2-acetami.de 1, 1-dioxide (10 mq) 
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NMH (DMSO-d fi , 6;: 0.91 (3H, t , J- 7.0Hz), ! . 58 (2H, qt, 
0=7.0, 7.0Hz), 1.73-.:'. 05 (4H, m), 0 . 37 - 2 . 4 8 (Hi, 
m), 2.9-1-3.27 (4H, mi, 8.44-3.33 flH, m), 3.7<» (2H, 
cl, J=6.0Hz) , 3.93 (22, t, ,7-7. OHz) , 7.21 (1H, d, 
0= 3.0Hz;, 7.33-7.42 (4H, mi, 7. 4 3-7. 48 (1H, m ) , 
7.'-<7 (111, s), 8.84 (1H, s), 10.08 (1H, s), 10.61 
(1H, s) 

MS (E31-) : r 32 . 1 (M-H) 



10 Exam ple 4 88 

■22) -K-Hydroxy-2 - [5-( B- (2- ( eye 1 open t y 1 ox yea r bony 1 - 
ami no ; ace t y ± ami :io j phony] } - 3: - e 2 i iy 1 ] - 1 , 1 , 8 , 6 tot rah yd r^-.''^- 
th:opvran~/-aeHT.ain.ide 1, 1-dioxide (30 mg) 

NMR (bM30>-d,, 6): 1.50-1.70 (6H, m), 1.7 5-2.03 (6H, m), 
12 7 . W - z . 4- (1H, m), 2.05- 3.25 (4H, m), 3.43-3.58 

(1H, no, 3.77 (2H, d, J -5.0Hz) , 4.97 (1H, br), 
7 . 2 0 (1H, d, J=4.0Hz), 7.30 (1H, t, J~7.0Hz), 
7.8 3-7.-; 8 (2H, m), 7.4 1 (lH f d, J-4.0Hz;, 7.4 5- 
7.4 3 (10, m) , 7.98 (1H, s), 8.8 8 (1H, br), 10.07 
2 0 fill, s ) , 10 .60 ( 1H, br ) 

MS (ESI- ) : 348 . 1 (M-H) 



Exam p 1 e 4 8 9 

( 2S ) -N-Hydroxy-2- f 5- { 3- ( 2- (met noxyacet y la mi no ) pnenyl } - 
25 2-thienyl ] -3, 4,5, b-tetrdhydro-lH-thiopyra:i-2-aeetamide 1,1- 
di oxide (70 mq) 

NMR (DMSO-d 6 , 6): 1.74-2.05 (4H, m; , 2.26-2.48 (1H, m) , 

2 . 0 r . - 3 . : .: 0 ( 4 H , m ) , 3.37 ( 3 H , s) , 3.4 3- 3.34 ( 1 H , m ) , 
3.39 (2H, s), 3.45 (2H, d, 0=6. 0Hz), 7 . 2 J (1H, d, 
3 0 J=4.0Hzi, 7.30-7.4 0 (2H, m), 7.42 (1H, ci , 0 = 4. 0Hz), 

7.4 : -7.48 (1H, m) , 7.94 (1H, s), 8.05 (1H, t, 
S=6.0Hz;, 8.8 4 (1H, s), 10.13 (1H, s), 10.60 (1H, 
s) 

MS (ESI- ) : 5n& . 1 (M-H i 
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Ex amp 1p 4 9 0 

(23 i -N-Hydroxy-2 - [ 5- { 3- (2- ( tert-but ylaniino) - 
acet. ylamino) phenyl } -2-thi eny 1 j - 3, 4 , 3 , 6-t .o.-t. loihydr z-2H- 
thiopyran-2-acetam:ide 1, 1-dioxide (5 ! ~^ mq ) 
~> NMR (fOMSO-d^, 6): 1.32 (9H, s), 1.72-2.06 (4 H , m), 

2.35-2.46 (in, m) , 2.96-3.28 ( 4 J I , m), 3.38-3.52 
QH, m:, 3.96 (2H, t, J-7.0Hz), 7.2 2 (1H, d, 
:^4.0Hz), 7.41-7.44 (3H, m.) , 7.21-7.54 ( 1 f I , m> , 
7 -97 (1H, s), 8.84 (1H, br; , 8.95-8.98 (2H, br) 
10 MS (EST I : : 4 94 . 1 (M + Hj 

Ex amp 1 1-. 4 9 1 

(2S) -N-Mydroxy-2- ( 5- ( 3- (2- ( 3-py r idylca rbony lamino ) - 
acetylammo) p:ie:iyl } -2-thieny, j -3, 4 , 5, 6 -let r a h yd r o - 2 H - 
17 thiopyran-;; , -d,:e-.cimi de 1,1 -dioxides (60 mq) 

NMR (DMSO-d fi , 6) : 1.72-2.04 f4H, m) , 2.37-2.4 5 (1H, 

™), -:: . 9;:>-3 . 25 (4H, m) , 5.40-3.52 (1H, m) , 4.00- 
4.0') (2H, br) , 4.13 (2H, d, J-7.0Hz) , 7.20 (1H, d, 
2 = 4. D.Mr.), 7.32-7.39 (2H, m), 7.42 (1H, d, J=4.0Hz), 
20 ''.46-'. 50 (1H, m) , 7.59-7.64 (1H, m) , 8.02 <1H, s), 

8.30-8.83 (1H, m) , 8.77 ( X Fi , d, J-6.0Hzj, 9.10 (1H, 
:d , r ?.lb (1H, t, J-7.5Hr.) 
MS (ESI- ■ : 527 . 3 (M-H) 

2 5 Ex am p] e 4 92 

(2S) -N-Hydroxy-2- [ 5- { 3- ( 3, 3-clime t hylbut yry 1 ami no ) - 
phenyl ) -2-t hi eny] ] -3, 4 , 5, 6- t e t rahyd ro-2H- t hiopy ran -2- 
acetamide 1 , 1 -d :i oxide (160 mg ) was obtained from 3,3- 
dimethylbut yr:c acid in a similar manner to that of Example 

3 0 4 0 8. 

NMR /[jMSO-d^, 6): 1.03 (9H, s), 1.66-2.10 (4H, m), 2.2] 
M, 2.34-2.4 8 (1H, m ) , 2.92-3.29 '4H, in), 
2.42-3.56 (1H # m) , 7.2 0 <1H, d, J=3Hz) , 7.28-7.38 
(2H, m), 7.40 (1H, d, J=3Hz), 7.45-7.54 (1H, m), 
(1H, s) , 9.93 (III, s), 10. bl (1H, s) 
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Mo (E31-) : 477 (M-H) 



Ex amp I e 4 9 5 

(2S ) -M-Hydroxy-2- f 5- ( 4 -e L hoxypheny I ) -2-thienyl ] - 
3,4,5, b-te'.rahydr o- 2 H - t h i opy r a n - 2 - ?i ce t am i de 1 , 1-ci.i.oxide (8.5 
mg) was obtained in a similar manner to that of Example 168. 
NMR (i>MSO-d 6 , 6): 1.35 (3H, t , J=7.0Hz), 1.73-2.04 (4H, 
in), 2.34-2.44 (1H, m) , 2.915-3.25 (4H, no, 3.62- 
-;.68 M.H, m) , 4.06 (2H, ;j, J-7.0Hz), 6.97 (2H, d, 
7=7. 5Hx), 7.16 ( LH, d, J-4.0Hz), 7.33 (1H, d, 
7-4 . 0H::1 , 7 . 56 ( 1 H , d, J == 7 . 5Hz) 
m y; ( E 3 1 1 ' : : l 1 o 2 / M -*■ u ■ 



The following compounds were obtained in a similar 
13 manner to t ha t of Example 130. 



Example 4 94 

( 2S ) -N- { 2 - Tet rahydr opyranyl oxy ; - 2 - [5- ( 3- 
( cyclobut y 1 ca rboriylamino ) phenyl ) -2-thienyl ] - 3 , 4 , 5, 6- 
tetrahydro-2H- thiopyran-2-acetanide 1 , 1 -dioxide ( 34 0 mq ) 

NMR (FMSO-d b , 6): 1.37-1.65 (6H, m) , 1.70-2.30 (10H, m), 
3d 37-2. 4 6 (1H, m), 2.90-5.55 (7H, mi, 3.75-3.89 
riH, m) , 4.44 , 4.75 ( 1 H , s), 7.19-7.22 (1H, m) , 
7.34-7.4 0 (3H, m), 7.4 5-7.51 (1H, m), 8.03 flH, s) 
c *-8 3 (1}1, s) 



Examp le 4 93 

( 25 ) -N- ( 2' -Tet rahydropyrany 1 oxy ) -2 - [ 5- ; 3- 
( isobutyryl am :. nopheny 1 ) -2-thienyl ] -3, 4 , 5, 6 - t e t r a hydr o- 2 H - 
t. hiopyran-2-aoetarnide 1,1-dioxide (330 mq ) 

NMR ([>M30-d 6 , 6) : 1.11 (6H, d, J- 7. GHz) , 1.3 6-1.64 (6H, 
™) , 1. 70-7.05 (4H, n) , 2.35-2.45 (1 H, m) , 2.55- 
2.64 (1H, m) , 2.90-3.54 (6H, m), 3.75-3.90 (1H, m) 
4.45, 4.75 (1H, s), 7.20-7.23 (1H, m), 7.33-7.41 
(3H, m) , 7.45-7.51 (1H, m) , 8 . 0 3 ( 1H, s) 
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Ex amp 1 4 9 o 

6 '2 ) - 'J - ( - - T' -r rdhydropyianyiC>:y ) - 2 - [ 5 - ( .i - t 2 , 2 - 
di me t hy 1 propi ony 1 ann no ) pheny ] ] - 2 - 1 h i eny 1 ] - 3 , 4 , 3 , 6- 
3 tetrahydro-2H-thi opyran-2-acetamicie 1 , 1 -dioxide (267 mg ) 
NMR (DMSO-d 6/ 6): 1.2-1 <9H, s), 1.36-1.64 (6H, m ) , 

1.6 9-2.09 (4H, ire, 2.36-2.53 (1H, m), 2.88-3.29 
(4H, m) , 3.30-3. r d (2H, m) , 3.74-3.01 (1H, m) , 
4.44 (0.5H, s), 4.76 (0. 5H, s), 7. 19-7.24 (1H, m), 
10 ~ ; . 30-7. 42 (in, m) , 7.59-7.65 (1H, m; , 8.01 ("2; f s), 

9 . >j ( !H, s ; 
M2 ! E 2 T : : 5 4 '? ■ M - H > 

Exa mple 4 9" ; 

1 ^ (2S) -N - i 2-Tet; r a h yd ropy ra nyl ox y ) -2- [ 9- ( 3- ( (E) -2- 

butenoylamino ) phenyl ] - 2- t.h i enyl ] - 3 , 4 , 5 , 6-tetrahydro-2H- 
thiopyran-0-aoetamide 1, J -dioxide .'160 mg) 

NMR (dIX'i 3 , 6): 1.37-1.76 (6H, m), 1.86-2.02 (5H, m), 
2.04-2.26 (2H, m; , 2.68-2.94 (2H, m), 3.00-3.19 
20 HH, m), 3.30-3.91 ilH, nt) , 3.62-3.76 (1H, m), 

(0.5H, s), 4.8 3 (0.5H, s), 6. On (1H, dd, 
.9=1.5, 15Hz), 6.94-7.09 (1H, m), 7.13-7.33 (4H, m), 
7.49-7.67 (3H, m) , 8.45-6.55 ( 1H, m) 
MG (E2I-) : 531 (M-H) 

2 5 

The following compounds were obtained in a similar 
manner to that of Example 201. 

Example 4 98 

3 0 
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Br 




(")' 



O' 



NH 



O 




(2 3) -ri- C'.-Tetrahydropyrr-nyljxy) - 2- f 2 



( 4-pyr i dyl ) 



t n.i eny 1 ] - 3 ,4 , 5 , 6 - 1 e t r a n yd r u - 2 H - 1 n i opy r a n - 2 - a ce t ami de 1,1- 
di oxide (6-,) rn<_j ) 

NMR c::DCl- v 6): 1.40-1.76 (6H, m), 1.80-2.00 (2H, m), 



2.06-2.25 ( 2 ! i , m) , 2.71-2.93 (2H, m), 3.00-3.19 
;4H, m) , 3.2 5- 3.55 (IH, m), 3.60- 3.799 (IH, m) , 
4.50 (0.5H, s) , 4.34 (0.5H, s), 7.16-7.35 (IH, m) 
"■■'.4 4 -7.4 9 (3H, m), 8.21 (0.5H, s), 8.28 (0.5H, s) 
8.5a (2.R, d, J = 8 H z ) 
MS (ESI + } : 4 51 (M+H) 



Exampl e 4 9 3 

(2S) -: J- (2-Tet rahydropyranyl exy ) -2- [ 5- (4- 
( met hy L aminoca rbonyl methyl ) pnenyl ] -2-thienyL] - 3 , 4 , 3 , 6- 
tet rahydro-3 H-th i opy r a n - 2 - ace t am i 1 , 1 -dioxide (67 rag) 
3 3 MS (ESI- ) : 319 ( M- H J 

Example 50' > 

(2S) -II- (2-Tet rahydropyranyloxy ) -2- [-(1- 
( met hy L am i nc -ca r bony 1 ) - j-benzo turanyl ] - 2 - 1 h i eny 1 ] - 3 , 4 , 5 , 6- 
40 tet rahydro-2H-thiopyran-2-acetamide 1, 1-lioxidc (283 mq ) 

NMR (CDC1,, 6): 1.38-1.73, (6H, rn ) , 1.88-2.02 (2H, n\) , 
2.04-2.25 (2H, m), 3.65-2.03 (211, m), 3.01-3.18 



3 0 
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(2H, m) , o .2 3 ;]H, m) , 3 60-3. 74 ■: 1 H , m) , 

4.5 5 (0.5H, 3, 4.83 (0.5H, s), 6.61-6.71 (1H, m) , 
3 21-7.3 1 (7H, r:t) , 3 4 3-7.37 (2H, m), 7.60-7.66 

(1H, m) , 7.8 3-7.8 8 3H, m), 8.3 0 (0.5H, si, 8.2 7 
3 ( 0 . 3 H , s ) 

Example 3 0 1 

(2S) 33 (2-Tet.rahydropyranyloxy) -? - [ 3- (4- 
methyi thiophenyl ) -2-r nieriyl 1-3,4,3, 6-tetr ahydr j-2H- 
10 rhiopyran-r-aoetamide 1 , 1 - dioxide ; 1 2 9 mg j was obtained m a 
similar manner to that of Example 89. 

333 3, 6;: 3.3-3 83. (611, r3 , 1.86--2.08 (2H, m), 
.".03-2.24 (2H, ni), .331 (3H, s), 2.3-2.90 (21i, rn) , 
-'•23-3 3 7 (43, m ) , 3.2 6-3. 5 0 (1H, m), 3.5 6-3.7';) 
-2 3H, m) , 4.32 (0.5H, s), 4.79 (0.5H, s), 7.20-7.36 

(3H, m) , 7.4 3-7.54 (2H, m), 7.67-7.68 3H, m) , 
* ; - 9- (0 . 5H, a ) , 3 09-8 .13 { 0 . 5H, m ) 

Example 5 07 

20 3S ) -II- t 2-Tetrahvdr apyranyloxy ) 3:- [ 5- ( 4 - 

methariesul f onyi ) phenyl I - 8 - r. h i eny 1 ] -3 , 4 , 5 , t et rahydro-2H- 
thiopy ran-2-acetamide 1,1-dioxide -57 rnq ) was obtained from 
(23) -H- (2-t et. rahydropyrany l.oxy) -2- | 5- ( 4 -met hy 1 t h i opheny 1 j -2- 
thienyl J -3 , 4 , 3, 6-tet rahy dro-2K- t hiopyran-3 -aoetamide 1,1- 
23 dioxide in a similar manner to rhat of Preparation 1-4) . 

NMR (CDC1 3 , b) : 1.40-1.59 (4H, rn) , 3 62-1.74 (2H, m), 
I .88-2.02 (213 m;, 2.05-2.25 (2H, m), 2.76-2.88 
33, m) , 2.04-3.20 (7H, m), 3.40-3.54 {1H, m), 
3.60-3.77 (In, m), 4.54 3.5H, s), 4.82 (0.5H, s), 
30 7.2 6-7.3 5 (1H, mi, 7 37-7.43 (1H, m ) , 7.73-7.80 

3H, m) , 7 33-7.97 (2H, m) , 8.14 (0.5H, s), 8.20 
v 0 . 5 H , s ) 

The following compounds were c-btamed in a similar 
3 3 manner to that of Example 34. 



0 * 
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E xamp le SO 7 

( 23 ) -li-Hydr jxy-:. - : 5 - ( 4 -metlrianesu 1 f on y I ) phenyl ] - 2 - 
th ieny 1 1 - 3 , 4 , 5 , 6- tet rahydro-?H-th : opy ran- 2 - ace t amide 1,2- 
5 dioxide (2'/ ma) 

N.MR (!!MSO-d t : (/ 6): 1.72-2.10 ( -1 H , m), 2. 36-2. 5b (1H, m) 
2 . 9 6- 3 . 0 8 ( 2 H , mi, 3.12-3.36 ( 5 ri , m ) , "3.39-3.56 
; 1 H , inn 7.28 ( 1 H , d , J- 3 . 9H z ) , 7 . 7 0 ( 1 H , d , 
7=3. 9H:.i , 7.91 (2H, d, J-8Hz), 7.96 (2H, d, J-8H 
1 0 8 . 8 6 (11-1, s ) 

M3 f E3I - : j ^ ( M - H ) 



( 2 2 ) -I !-H yd r- >xy-2 - [ 3 - ( 4 - me t hylami noca r bony 1 methyl ) - 
1 3 phenyl ] - r - hi-ny i 1 -3, 4 , 3, 6 - t e: r a h y d ro- 2 ri - t: h i opyran-2- 
acetamide 1,1-dioxlde ( 2 5 rng) 

NMR (r.)MSO-d ( : ( , 6): 1.7M-2.06 (4H, m), 2.34-2.52 (1H, m) 
2.5';* <?-H, d, J=4.5Hz), 2.95-3.34 (4H, m) , 3.36- 
3.5 4 (8H, m) , 7.2 0 (1H, d, J=3.9Hz), 7.2 9 (2H, d, 
20 J=8Hz) , 7.43 ( 1 H , d, J =3. 9Hz), 7.56 (1H, d, J=3H 

7.94-6.07 <71H, m) , 8.8 5 (1H, s) 
M3 (En-;: 4 35 (M-H) 



E xamp le 50_3 

(23) -N-Hydroxy-2- [ 5- ( 4-pyrrdyl ) -2-t h i eny 1 1-3,4,5,6- 
tet rahydro-2H-thi opyran- 2 - a ce t ami de 1 , 1 -di oxide (3.1 mg) 
M3 (ESI-f ) : 3 67 (M-H) 



Example 506 

30 (23) -h-Hydroxy-2-- [5- (2- ( me t h y 1 am i noca r bon y 1 ) -5- 

benzoiaianyl ] -2-t hienyl ] -3, 4 , 5, 6- r e: rahydr o-2 H- 1 h iopyr an-2 - 
aoetanide 1, 1-dioxide hydrochloride (11c m g ) 

tJMR (['M3(3-d b , 5): 1.72-2.10 (4H, m ) , 2.36-2.56 (1H, m) 
2.81 (3H, d, J=4.8Hz), 2.95-3.31 (4H, m), 3.40- 
3 3 3.55 { 1 H , m ;i , 7.22: ( 1 H , d , J- • . 7c :: ; , 7 . 4 i (1H, d, 



0 4 
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--3.9Hz), 7.53 •' i H , s,, 7.6'-' (IH, a, J-8H?:), 7.75 
(1H # d, 3 = 8 H z ) , 8.03 (]H, s), 8.73 (1H, q, 
2-4.8H::0, 8.86 (IH, br s), 10. bO (IH, br s) 
MS (ESI - ) : 4 61 f M - H ) 

r 

Example 507 

(23) -N- (2 -Te t r ahydropy ranyloxy ) -2- [b- [4- 
! methanesulf iny L ) phenyl j -2-thienyl ] -3, A , 5, 6- tet rahydro-2H- 
t hiopy ran-2-a ret anide 1,1 -dioxide (45 mg ) was obtained from 
10 ( 2S ) -M- { 2-f et rahydropyranyloxy) -2- [ 5- ( 4 -met hy i t h i opnenyl ) -2- 
thienyi ] -8, 4, 5, - - 1 e: rahydr :;-2H-th iopyran-2-acetamide 1,1- 
di oxide in a similar manner f n tn;^ ^ f Preparation 14). 
MMF: (CDCL-<, 6): 1.3H-1.76 (611, rr. ) , 1.84-2.01 (2H, 

m) ,2.7)5-2.25 (2H, m), 2.77 (3H, s) , 2.77-2.88 <2H, 
nO , 5 . 00- 3 . 18 (4H, m), 3.30-3.54 (IH, m), 3.64-3.79 
(HI, m), 4.53 (0.5H, sj, 4.83 (0.5H, s), 7.25-7.34 
<2H, m) , 7.65 (2d, d, ,T=?Hz), 7.70-7.78 (2H, m), 
8.6^) i 0 . 5H, s ) , 8.71 (0 . 5H, s ) 
MS (ESI- j : ol 0 (M-H) 

2 0 
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(23 ) -N-Hydroxy-2- [ 5- f 4 - ( met. har.es u 1 f i ny 1 ) phenyl ] -2~ 
thieny 1 ] -3, 4,5, 6- tet rahydro-2H-thiopyran-2-acetamide 1,1- 
dioxide (11 rng) was obtained in a similar manner to that of 

2 5 Exampl e 5 4. 

NMR (DMS0-d o , 6): 1.71-2.10 (4H, m), 2.33-2.55 (1H, m), 

2.76 '3H, s), 2.95-3.08 (2H, m), 3.11-3.38 (2H, m), 
3.41-3.55 (1H, m) , 7.23 (111, d, J=3.9Hz), 7.61 (IH, 
d, J=3.9Hz), 7.72 (2H, d, J=8Hz), 7.35 (2H, d, 

3 0 J=8Hz) , 8.85 ( IH, s) 

MS (ESI- 1 : 42 6 (M-H.i 



